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PHEFACE 



This manual provides the technician with information necessary to 
install, operate, and maintain the Model 3230 Digital System. 

Chapter 1 is an installation guide that covers unpacking, staging 
hardware and cabling, initial power-up checkout, and on-line 
testing information. Chapter 2 provides unpacking procedures and 
general configurations for the Perkin-Elmer 3230. Chapter 3 
contains descriptions and figures of mechanical components, 
cooling facilities, and electrical plugs and receptacles required 
for the Perkin-Elmer 3230. Chapter 4 contains general 
information for the 34-038 Power Subsystem. Chapter 5 provides 
installation and operation procedures for the System Control 
Panel. The remaining chapters include Processor and Memory Board 
Installation, Block Diagram Analyses, and a Microword 
Description. Also described are the functions of the CPU-A, 
CPU-B, CPU-C, CPU-D, LBC, and STM boards. Adjusting and 
Troubleshooting procedures. Test Aid Data, High Speed Data 
Handling, Hardware Documentation, Microcode and Bootloader 
listings are included. 

Revision 21 includes revisions 20 and 21 and contains the | 
following changes;; I 

• revised filter maintenance procedure I 

• revised microprogram listing I 
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CHAPTER 1 
PROCESSOR INSTALLATION GUIDE 



1.1 STAGING NEW HARDWARE 

1. Unpack equipment and inspect for damage. 

2. The Basic 3230 Processor is housed in one rack which 
contains a processor chassis, an I/O expansion chassis, 
a blower cooling system, an AC power distribution 
system, and a DC power system. (Battery Backup). 

3. Refer to the 34-038 Power Subsystem Installation and 
Maintenance Manual, Publication Number U7-010, for AC 
power connection and requirements. 

it. Install the processor rack in the space allocated and 
connect the power cable with the AC distribution panel 
circuit breaker off. 

5. Adjust the permanent leveling legs to the racks to 
prevent rack rollers from moving the rack. The cabling 
between the processor and I/O peripherals are interfaced 
between the cable convenience panel and the applicable 
I/O device. 



1.2 MODEL 550 VDU STAGING AND CABLING 

1. Carefully check the VDU for mechanical shipping damage. 

2. Install the VDU in the space provided. 

3. Install the signal cable, 17-272F01, from the VDU to the 
cable convenience panel. 

U. With the power switch in the OFF position, install the 
power cord into the customer's power receptacle. 

1.3 INITIAL POWER-UP 

1. Prior to initial power-up of the processor, ensure that 
all printed circuit boards are securely seated and all 
cables are securely fastened. 

2. Turn on the AC distribution panel circuit breaker and 
power up the processor. Check the voltages for proper 
settings on all chassis. 
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1.4 FINAL ON-LINE TESTING 

To test the system's on-line capabilities, run the following 
multimedia diagnostics that apply to the configuration: 



06-230B01 Perkin-Elmer 3200 Basic Confidence Test 

06-228R02 Perkin-Elmer 3200 Processor Test Part 1 

06-229R02 Perkin-Elmer 3200 Processor Test Part 2 

06-236R02 Perkin-Elmer 3200 Memory Test 

06-238R00 Perkin-Elmer 3200 Commercial Instruction Test 

06-235R02 Perkin-Elmer 3200 MAT/CACHE Test 

06-243R01 Model 550 VDU Test 

06-127R09 PALS Off-Line Test 

06-159R07 Perkin-Elmer 3200 System Exerciser 

06-133R09 Common Universal Clock Test Program 

06-246R01 Error Logger Test 

06-161R06 Perkin-Elmer 3200 SELCH Test 



NOTE 

Test programs must be at revision level 
indicated or higher. 

Refer to the appropriate maintenance manuals if problems are 
encountered. 



1.5 TEST EQUIPMENT 

C.E tool kit 

Extender board 

Oscilloscope 

Extender board ribbon cables (shielded) 

Model 3220 Test Aid 

Perkin-Elmer 3200 backpanel extender 



1-2 
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SYSTEM INSTALLATION 
CHECKLIST 



Customer Date Started , 



INITIAL 



Staging Hardware and Cabling 
Initial Power-up Checkout 
Final Testing W/MMD 
Customer OS Running 

NOTES: 



Date Completed 

Installation C.E. 

Figure 1-1 System Installation Checklist 
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CHAPTER 2 
INTRODUCTION 



2.1 GENERAL INFORMATION 

The Model 3230 Processor features a highly modular structure that 
permits configuration to the user's exact processing 
requirements. The system can be configured for convenient 
expansion as the user's requirements grow. Circuit descriptions 
are provided in the appropriate maintenance or instruction 
manuals. 



2.2 UNPACKING 

The system is shipped with all mounting hardware, cables, plugs, 
etc., necessary for complete installation. 

Read the followincj procedures before starting an installation: 

1. Carefully remove each component from its carton or 
crate. Observe any special unpacking instructions 
included with the component. 

2. Inspect all components for physical damage. Consult 
your local Perkin-Elmer office in the event of damage. 

3. If any components are shipped from the factory already 
mounted, ensure that all terminals and connectors are 
secured properly. 



2.3 GENERAL CONFIGURATION AND EXPANSIONS 



This section provides a general configuration for the Model 3230 
System. Cables, memory expansion, power supplies, and mechanical 
components are discussed in detail in later chapters. 

The basic Model 3230 system consists of;. 

Model 3230 Processor with 512 kb of MOS Memory 

Loader Storage Unit 

Consolette 

2-line Communications Multiplexor 

Model 550 VDU 

Universal Clock 

Perkin-Elmer 3200 SELCH 

150 A Power Supply 

Battery Backup 

I/O Chassis 
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CHAPTER 3 
MECHANICAL CONFIGURATION 



3.1 MECHANICAL COMPONENTS 

Figures 3-1 through 3-4 illustrate the mechanical components of 
a typical Perkin-Elmer digital system. Dimensions and mounting 
information are provided for the system cabinet, chassis support 
rails, side skins, and doors. Figure 3-2 illustrates the basic 
cabinet. 

The front and rear doors are released by depressing the two 

spring latches at the top. The same door is used for all 

configurations with appropriate cutouts for magnetic tape 
configurations. (Refer to Figure 3-4.) 

The same side skin is used for all configurations and is removed 
when bolting two cabinets together. It is released by the two 
1/4 turn nylon fasteners. The side skins are lined with a foam 
sound absorbing material. (Refer to Figure 3-1.) For further 
details of the Model 3230 system cabinet, refer to 01-142F01 
included in this manual. 



3.2 COOLING 

Refer to Figure 3-5 during this description. The cabinet is 
cooled by a packaged blower located at the bottom of the cabinet 
using the air available at the bottom of the rack, which is 
either room ambient or air supplied through a raised floor 
system. The air is distributed by an internal plenum located 
along the right side of the cabinet opening (if viewed from the 
front). The air input to the blower enters directly into the 
bottom section of the plenum. The plenum contains five removable 
covers located vertically in the appropriate spaces, as 
illustrated by Figure 3-5. 

The blower must be plugged into the AC panel at the rear of the 
cabinet. The main circuit breaker on the AC distribution panel 
must be in the ON position to power up the system. The blower 
air switch is located on the top of the plenum system and is 
wired as shown in Figure 3-5. The blower is shut off by the main 
circuit breaker on the AC distribution panel. The blower 
supplied (36-036F02) requires 230 V AC, 50/60 Hz. 
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A removable and washable filter is located in the base of the 
blower package and is accessible from the front of the cabinet 
when the cover door is removed. 

CAUTION 

IT IS. RECOMMENDED THAT THE SYSTEM BE 
TURNED OFF BEFORE THE FILTER IS REMOVED 
FOP MAINTENANCE. DIRT CAN BE BLOWN INTO 
THE SYSTEM AND DEPOSITED ON THE CIRCUIT 
BOARDS OP CLOG AIR DISTRIBUTION SCREENS 
LOCATED INSIDE THE PLENUMS. 

Two types of plenum covers are provided: solid and perforated. 
Solid covers are snapped in place at locations where there are no 
card files. Perforated covers are used in locations "udving an 
operating card file. In the Model 3230, perforated covers are 
factory installed. No changes are required. 

3.3 177.8 mm (7-INCH) BOARDS IN A 381 mm (15-INCH) CHASSIS 

One or two 177.8 mm (7-inch) boards (half-boards) may be inserted 
into a 381 mm (15-inch) chassis via the 16-398 Half-Board Adapter 
Kit (refer to Figure 3-6). The Half-Board Adapter Kit may hold 
two active 177.8 mm (7-inch) boards or one active and one blank 
177.9 mm (7-inch) board, depending on requirements. No wiring 
takes place between the boards and the adapters. The adapters 
are designated such that the connectors on the boards plug 
directly into the chassis. 
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1854 



BASIC RACK STRUCTURE 
56" FOR MODEL 3230 



11-218 



SYSTEM CONTROL PANEL 
HOLE PLUGS 



PERFORATED AREA 
(REMOVABLE) 



PANEL SPACE 

1292 mm (50.87") x 482.6 mm (19") 

711.2 mm (28") UPRIGHT TO UPRIGHT 



BOTTOM ENTRY AND 
EXIT CABLE CUTOUT 



4 LEVELLERS 
4 CASTERS 

KNOCK-OUT PLATE 




1/4-TURN 
FASTENER 



SIDE SKIN 
1 PER SIDE 

(REMOVED 
AND STORED 
UNTIL UNIT 
IS SHIPPED TO 
CUSTOMER) 



BRASS STUDS 



SIDE HOLE PLUGS 
4 PER SIDE 

COVER DOOR ADJUSTMENT 
SCREWS AND NUTS 



DOOR COVER 
PILOT HOLES 



NOTE 



MATLs CRS.104 THK (STRUCTURE) 
SIDE SKINS CRS .047 THK« 
PAINT; P.E. #464 TEXTURED 



Figure 3-1 Basic Rack Structure 
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1855 



CONSOLETTE 




P5M (5 V DC) 
P5U (5 V DC) 



AC DISTRIBUTION 
PANEL 



REMOVE PLASTIC HOLE PLUGS 
WHEN POWER CONSOLETTE 
IS REQUIRED 

POWER SUBSYSTEM 
DEDICATED LOCATIONS 



TEST SELECT SWITCH 



BATTERY BACKUP MODULE 



BASIC I/O CONNECTOR PANEl 
(NOT INCLUDED ON MEMORY 
EXPANSION CABINET) 



ALL I/O PERIPHERAL CABLES ARE 
CONNECTED THROUGH CABLE CUTOUTS 



(REAR VIEW) 



1856 



CONSOLETTE 



POWER SUBSYSTEM 
CONTROL PANEL 




SUPPORT RAILS 
ALL CHASSIS 



PLENUM AIR 
SYSTEM 



AC DISTRIBUTION 
PANEL 

BLOWER ASSEMBLY 
(PLUG INTO AC 
DISTRIBUTION PANEL) 



(FRONT VIEW) 



Figure 3-2 Basic System Cabinet 
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1857 



CPU CHASSIS < 



I/O CHASSIS 



LBC 
CPU-D 
CPU-C 
CPU-B 
CPU-A 




BLOWER AIR 
SWITCH 



Figure 3-3 Chassis Layout (Front) 
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0108-1 



PARTS TO BE ATTACHED PRIOR TO SHIPMENT 



54.32" 
(1380 mm) 



2" (51 mm ) 

24:3" 

(617 mm) 



FULL DOOR 


MAG-TAPE DOOR 


- 13.045 F01 - 


- 13.045 F02 - 


NOTE: 


NOTE: 


USE FOR ALL FRONT 


USE FOR ALL 


& REAR DOOR COVERS 


45 IPS 


WHEN PERIPHERAL CUT- 


75 IPS 


OUTS ARE NOT REQ'D 


MAG TAPE 


(SEE REAR VIEW) 


UNITS 


DETAIL FOR LATCH 




& GASKET REQ'MNTS 




TYPICAL - ALL DOORS 






^^^ 






■SPRING LATCH 
2 PER DOOR 



L 



#6-32 X 3/8" 
(9.53 mm) PHPS 
#6 SPLIT 
#6 FLAT 



2 PER LATCH 



ADHESIVE BACKED 
FOAM RUBBER 
SEAL/GASKET 
(ALL AROUND) 
(INSIDE RIB) 



DOOR (INSIDE VIEW) 



Figure 3-4 Doors and Latches 
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1858-1 



115V 
RECEPTACLE 



UPRIGHT 



230V 
RECEPTACLES 



/—INT, TOOTH LOCK WASHER 

/^LUG 
^/ ^ SCREW 






GROUND 

WIRE 



GROUND LUG 
SECURE TO UPRIGHT 



PRESSURE 
SWITCH — 




AIR 
PLENUM 



230V AC 
(PLUG INTO 
POWER DIST. 
PANEL) 



FILTER 




AC DISTRIBUTION 
PANEL 115V/230V 



® 




z 



POWER CABLE 






HUBBELL 
3-PRONG 
TWIST LOCK 
(230V ONLY) 



#10-32 X 1/2" 
( 12.7 MM) PHPS 



REMOVABLE SOLID COVER 
USE IF CHASSIS IS NOT 
ADJACENT 



REMOVABLE VENT COVER, 
PERFORATED 
USE IF CHASSIS IS 
ADJACENT 



FOAM GASKETS BETWEEN 
BLOWER AND PLENUM 



BLOWER ASSEMBLY 
450 CFM @ 0" H2O 
230V AC 



AIR ENTRY 



Figure 3-5 Blower/Plenum/Powet Distribution 
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0110 



[o. 



aSL 



a 



HALF-BOARD 
178 mm (7") X 381 mm (15") 



3 



HALF-BOARD 
178 mm (7") X 381 mm (15") 



^ 



@ 



■^ 



Figure 3-6 16-398 Half-Board Adapter 
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CHAPTER U 
POWER SUBSYSTEM 



4.1 INTRODUCTION 

For complete detailed installation and maintenance information, 
refer to the 3U-038 Power Subsystem Installation and Maintenance 
Manual, Publication Number t»7-010. 

The Perkin-Elmer 34-038 Power Subsystem is a modularly designed 
power conversion system suitable for use in the Perkin-Elmer 3230 
System. It supplies 5 volt logic power (P5) and 5 volt memory 
power (P5U). The unique modular construction of the power 
subsystem provides a built-in expansion capability and allows 
immediate field replacement of modules. The power subsystem is 
designed for Underwriter Laboratory (UL), Canadian Standards 
Association (CSA), and Verband Deutscher Electrotechniker (VDE) 
approval. 

The basic units of the power subsystem are built into the system 
cabinets. Optional modules are available, which allow each 
cabinet to be configured for its own specific requirements. A 
ma,ster CPU cabinet may need to add only one P5 power module? an 
I/O cabinet may require two P5 power modules; an MOS memory 
cabinet may require one or two P5 power modules, a P5U power 
module, and a battery backup module to protect against memory 
data loss in the event of AC power outage. 

The maximum power subsystem for each system cabinet consists of 
the following modular and nonmodular units: one AC distribution 
panel; one front-end module, which provides AC line rectification 
and filtering; up to two P5 power modules (+5 V at 150 A each) 
designed for parallel operation capability; one Power Subsystem 
Controller (PSC); one battery backup module for the memory power 
module; and one P5U memory supply. The module which supplies P5U 
is identical to, and interchangeable with the modules which 
supply P5. The basic subsystem provides only one P5 power 
module? the second P5 (slave) module, the memory power module, 
and the battery backup module are optional, depending on 
configuration. 
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CHAPTER 5 
SYSTEM CONTROL PANEL 



5.1 SYSTEM CONTROL PANEL 

This section describes the installation and operation of the 
System Control Panel. 



5.1.1 Introduction 

The System Control Panel mounts at the top front of the basic 
processor cabinet and is fastened in place via two 25.4 mm <1") 
aluminum lock nuts. (Refer tc Figure 5-1.) 

As shown in Figure 5-1, the System Control Panel is hooked up to 
the backpanel via two ribbon cables which are labeled. P3 and P2 
are keyed such that they can be installed only one way on the 
processor backpanel J3 and in the power subsystem controller 
(PSC) J1. 



0903-2 








-IPL- 





CPU SYSTEM 
POWER POWER WAIT FAULT 



standby"***^ ready fail 



DISABLE 




26 PIN TO PROCESSOR BACKPANEL J3 
4 PIN TO POWER SUBSYSTEM CONTROLLER J1 



Figure 5-1 System Control Panel (Front View) 
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5.1.2 Key-Operated Security Lock 

This is a 3-position (STANDBY/ON/LOCK) key-operated locking 
switch which controls the primary power to the system. The key 
lock performs the following functions: 

STANDBY - Processor 5 volts off, 5 volts STANDBY (P5U) on 

CN - The primary power is on. 

LOCK - The primary power is on and the INITIALIZE 
HALT/EXE and SINGLE switches on the System 
Control Panel are disabled. 

5.1.3 INITIALIZE (INIT) Switch (Momentary Switch) 

The initialize switch causes the system to be initialized. After 
the initialize operation, all device controllers on the system 
multiplexor bus are cleared and certain functions in the 
processor are reset. This switch is disabled when the key is in 
the LOCK position. 

5.1.4 IPL ENABLE/DISABLE Switch 

When the IPL ENABLE/DISABLE switch is in the ENABLE position and 
AC power is restored, if the security lock switch is placed in 
the ON position from the STANDBY position, or if the INIT switch 
is depressed, the system is reloaded from the LSU. 

5.1.5 HALT/RUN Switch 

When depressed, this single action switch causes a running system 
to halt and enter the processor console service state, or it 
forces a halted system in the processor console service state to 
enter the run mode. 

If the system is in the FAULT mode and is looping in the memory 
test section of self test, depressing the HALT/RUN switch causes 
the system to enter the processor console service state and 
displays the faulting address on the system console. This allows 
other means to be used for diagnosing the probelem. 

5.1.6 SINGLE Switch 

This switch, when placed in the ON position, puts the processor 
in the single instruction cycle mode and takes a running program 
to the processor console service mode. When in the single 
instruction cycle mode, the processor is returned to the 
processor console service mode after execution of each user 
instruction. The Location Counter displays the address of the 
next instruction to be executed. The status portion of the PSW 
reflects the execution of the previous instruction. 
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5.1.7 Indicators 



POWER This indicates that system power is on. 

WAIT The running program can place the processor 

into the wait state by setting the wait bit of the 
current Program Status Word (PSW). The WAIT 
indicator is turned on to inform the operator that 
the system is in the wait state. The WAIT 
indicator also turns on when the processor is in 
the console service mode. 

SYSTEM POWER This lamp indicates a failure in an expansion 
FAIL cabinet power system. 

FAULT The FAULT indicator turns on during system 

initialization ^nd remains on until successful 
completion of the microcode power-up test. The 
indicator remains on if the processor self-test 
fails. 
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CHAPTER 6 
AND MEMORY INSTALLATION 



6.1 INTBODUCTION 

This chapter describes ttie installation of the 3230 processor ani 
memory. All processor and memory boards occupy slots in the 
basic 3230 system chassis, as shown in Figure 6-1. 

The basic processor and memory consists of: 





CPU-R board. 


35-767 


in 


slot 


4 




CPU-B board. 


35-768 


in 


slot 


5 




CPU-C board. 


35-769 


in 


slot 


6 




CPU-D board. 


35-770 


in 


slot 


7 




CPU-LBC board. 


35-771 


in 


slot 


8 




STM (512 kb). 


35-764 


in 


slot 


9/16 




cable 17-234F08 


(50 pin 


) 








cable 17-234F09 


(50 pin 


* 3 


header) 



1859 



t 



D 08 [5 
07 
06 



STM 



STM 



STM 



STM 



STM 



STM 



STM 



STM/SBC 



LBC 



CPU-D 



CPU-C 



CPU-B 



CPU-A 



(OPTIONAL) 



HPFPP-B 



(OPTIONAL) 



HPFPP-A 



=3. 



=a. 



LSU 



HSDH (OPTIONAL) 



=a. 



2-LINE COMM MUX 



UCLK 



,'Zl^- 



C 5 



;+^ 



Figure 6-1 Front View of a 3230 Chassis 
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6.2 CPU-A (35-767) 

installed in slot 4. 
the 
The 
(19--188F25) is in location 10J. If the board is equipped with 
Writable Control Store option (35-767F04), the Privileged Illegal 
ROM is a 19-188F27. 



The CPU-R board must always be 

installing this board, ensure that the Privileged Illegal 

strapping are correct. The Privileged Illegal 

location 10J. If the board is equipped with 



option 



Before 
ROM and 
ROM 



At location 05M, the COMM option and the HPFPP option must be 
disabled by strapping A to G and C to Q, respectively; the DROMs 
are enabled by strapping TP2 to TP8 at location 05E. 

Ensure that the Test Aid DIP switches in the connector 5 location 
of the CPU-A board are in the OFF (open) position. 

The CPU-A board may now be installed. 



6.3 CPU-B (35-768) 



The CPU-B board must always be installed in slot 5. 
strapping on the CPU-B board. 



There is 



no 



6.4 CPU-C (35-769) 

The CPU-C board must always be installed in slot 6 of the CPU 
chassis. This board contains the strapping required for 
allocating segments of memory to shared memory. At the time of 
manufacture, the board is strapped such that all memory is local. 
Memory may be allocated as shared memory in 1-megabyte 
increments. Refer to the functional schematic for the CPU-C 
board, 35-769D08, Sheet 13, for strapping information. 



6.5 CPU-D (35-770) 

The CPU-D board must be installed in slot 7 of the CPU chassis. 
No strapping options are contained on this board. Certain straps 
located on this board are used for factory maintenance purposes, 
to Chapter 15, Adjustments, for this information. 



Refer 



On the CPU-D board, if the following 
installed, the DMA system hangs up. 



straps have not been 



LOCATION 


STRAP 


OCA 


10 to 72 


02A 


09 to 73 


CONN 6 


112-6(TPD) 113-6(TPC) 
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6.6 CPU-LBC (35-771 or 35-806) 

The CPU-LBC board is always installed in slot 8. Before 
installing the LBC, check CONN 5 for the following: 

215-5 (TP10) connected to 216-5 (TP9) if LBC drives 4 
megabytes of memory or less (35-771 LBC) or if LBC drives 8 
megabytes or less (35-806 LBC) 

221-5 (TPU) connected to 222-5 (TP3) 

217-5 (TP8) connected to 218-5 (TP7) 

TPA connected to TPB 

No connection between 224-5 (TP1) and 223-5 (TP2) 

No connection between 214-5 (TP11) and 213-5 (TP12) 

6.7 STM 

The STMs must be installed in descending slots beginning with 
slot 16. Slot 16 has the lowest memory address and slot 09 has 
the highest. The denser STMs must always occupy the lower memory 
addresses (higher slot number). 

The 35-764 F02 (512 kb) , F03 (1.0 Mb), and F04 (2.0 Mb) STMs may 
be mixed in memory configurations up to 8 Mb using the 35-806 LBC 
only. For configurations over 8 Mb, only the F03 and F04 modules 
may be used. 

When a Shared Bank Controller is installed in slot 09 for shared 
memory, local memory is restricted to 14 megabytes. 

6.8 PROCESSOR CABLING 
Install the following cables: 



CABLE 


FROM 


TO 


TO 


17-234F08 (50 pin) 


CPU-D CONN 5 


CPU-C CONN 5 


NA 


17-234F09 (50 pin) 


CPU-D CONN 4 


CPU-C CONN 4 


CPU-B CONN 3 
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6.9 RACKO/TACKO PRIORITY CHAIN 



The 3230 I/O System 


implements a 


unigue 


RACKO/TACKO 


pri 


ority 


daisy cha 


in as compared to 


previous systems - Models 1/32, 


8/32, 


and 3220. 


The 3230 


RACKO/TACKO pr 


lority chain starts on 


the 


fjrst I/O 


slot, " 


zero" 


side, of 


the CPU 


chassis and 


traverses 


down the " 


zero" side 


to th 


e last 


I/O slot of the 


last 


I/O 


expansion 


chassis. 


Then 


it is returned 


(RETACKO) to 


the 


first 


I/O slot. 


"one" side 


of the 


CPU chassis and 


traverses 


down 


the 


"one" side 


to the last I/O 


slot of 


the last 


I/O expansion ch 


as sis 


where it 


is termi 


nated. 


Figures 


6-2 and 


6-3 represent th 


e old 


and new I/O priority 


chain 


schemes. 


respectively. 
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CPU CHASSIS 



I/O EXPANSION CHASSIS 



I/O EXPANSION CHASSIS 



Figure 6-2 Old System (3220) I/O Priority Chain 
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CPU CHASSIS 



I/O EXPANSION CHASSIS 



I/O EXPANSION CHASSIS 



Figure 6-3 New System (3230) I/O Priority Chain 
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6.9.1 RETACKO Strapping Procedure 

The EACKO/TACKO return path (RETACKO) strapping 
follows. All references should be made to Figure 6-U. 

1. Insure that twisted pair wire is used: 



procedure 



yellow = signal RETACKO 
black = ground connection 



Pin Identification Format! 



XiXX = YYZZ 

Xi = row number (1 or 2) 

XX = pin number 

YY = slot number 

ZZ = connector 



2. CPU Chassis: 



A. connect: 114-0006 to 122-0101 (yellow) 

connect! 119-0006 to 140-0101 (black) GND 



3. I/O Expansion Chassis: 



connect! 114-0006 to 114-0002 (yellow) 
connect: 119-00Q6 to 119-0002 (black) GND 



Remove the following jumper from all the I/O 
chassis except the last one: 



disconnect 114-0006 to 214-0006 (orange) 



C. Insure that the last I/O expansion chassis has the 
following jumper installed: 



connect: 114-0006 to 214-0006 (orange) 
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CPU CHASSIS 



"0' 






J6 



_//PIN 114 
T*|OpIN 214 



REMOVE JUMPER 
J6,PIN 114 TO 
PIN 214 



I 



SLOT 1,PIN 122 
RETACKO/RACKXO 




s^PIN 114 



PIN 214 



I/O EXPANSION 
CHASSIS 



DENOTES TWISTED 

PAIR WIRE USED 
FOR RETACKO 



REMOVE JUMPER 
J6,. PIN 114 TO 
PIN 214. 



/ I/O EXPANSION 
/ CHASSIS 



J6 



LAST I/O CHASSIS 
JUMPER J6, PIN 114 
TO PIN 214 
RETACKO/TACKXO- 



J2 



I 






3^ 



/ 



{ I/O EXPANSION 
/ CHASSIS 



J6 



C 



Figure 6-U 



RETACKO Return Path Strapping 
(System Cabinet, Rear View) 
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6.10 MULTILEVEL EXTERNAL INTERRUPTS 

1, The Model 3230 is capable of acknowledging four levels 
of external interrupts. An attention (ATN) line and a 
priority chain (RACKO/TACKO) are associated with each 
interrupt level. 

2. The four attention lines (ATNOOO:030) located on the 
CPU-A (CPU chassis - slot U) are wired to the OR-tied 
attention lines of the device controllers (or external 
CPU ) . 



3. The four acknowledge lines (ACK000:030) are 
of the priority chain. They are located 
board. 



the source 
on the CPU-D 



U. ATN/ACK levels must not be crossed. That is, ATNOOO 

must be OE-tied to ATN line of those devices in the 

ACKOOO priority chain. Similarly, ATN010 must be in the 
ACK010 priority chain, etc. 



5. If interrupt levels 
chassis that are 
terminators and 17-464 
that straps E2 to E3 



are different between t-wo I/O 
connected with the 35-813 FXX 
FXX or 17-503 FXX cables, insure 
(RACKO/TACKO) and E7 to E8 (ATNO) 



are removed on the 35-813 terminators. 
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CHAPTEB 7 
BLOCK DIAGRAM ANALYSIS 



7.1 INTRODUCTION 

This chapter provides an overview of the 3230 Processor. Refer 
to Functional Schematic 01-ia2D08/ Sheet 1, for a block diagram. 
Each board in the CPU is discussed individually in order to 
understand how the logic is partitioned within the CPU. This 
understanding is necessary in order to isolate faults to the 
board level. 



7.2 SYSTEM ORGANIZATION 

The CPU is organized between three 32-bit buses: the A, B, and 
S buses. The A bus presents data to the Arithmetic Logic Unit 
(ALU). The B bus presents data to the ALU, HPFPP, WCS, and Link 
Register. The S bus transfers the ALU output data to the 
appropriate destination. The source and destination of the A, B, 
and S buses and the functions performed by the ALU are controlled 
by microinstructions contained in the control store. 



7.3 CPU-A BOARD 

The CPU-A board contains the heart of the microprocessor which is 
used to emulate the instruction set. This board houses all 
elements of control store for the machine, the control store 
addressing, both fixed and writable control store, interrupt 
handling, and power fail/initialize control. 

7.3.1 Fixed Control Store (FCS) 

Fixed Control Store (FCS) consists of 2 k words, 32 bits each, of 
Read-Only-Memory (ROM) which is a high-speed, solid-state, 
nonvolatile memory. Each word in FCS is 32 bits long and 
represents one microinstruction. Each microinstruction read out 
of FCS is placed in the 32-bit ROM Data Register (RD8). RDR is 
the instruction register for the microprocessor and drives the RD 
bus. Most microinstructions are executed in one machine cycle of 
200 nanoseconds. RD bits are decoded to direct the processor 
through its operations. The meaning of the microinstruction word 
is explained in Chapter 8. 
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7.3.2 Writable Control Store (WCS) 

The optional Writable Control Store (WCS) is a high-speed, 
static-random access memory consisting of 2 k words of 32 bits 
each. The WCS can hold user-defined microinstructions. At the 
microinstruction level, the WCS is loaded/unloaded to or from the 
B bus as addressed by the contents of the Link Register (LR). 

Writable Control Store is supported by user-level instructions. 
Refer to the 3230 User's Manual, Publication Number 29-721. 

7.3.3 ROM Data Register (RDR) 

The ROM Data Register (RDR) is a 32-bit register which is loaded 
at the beginning of every machine cycle with microinstructions 
fetched from control store. The RDR drives the RD bus. This 
register can also be described as a pipeline register, since it 
allows for overlapping of ROM access and instruction execution. 

7.3.«* Control Store Address Register (CSAR) 

Locations in control store are addressed by the 12-bit Control 
Store Address Register (CSAR). Microinstructions are normally 
located at sequential addresses in the control store. The CSAR 
is an up-counter which increments by one as each new 
microinstruction is read into the RDR. The CSAR, therefore, 
holds the address of the next sequential microinstruction to be 
executed. When it becomes necessary to jump out of sequence, the 
CSAR can be loaded with a new address from the RDR register, the 
Decoder Read-Only-Memories, the Link Register, or the priority 
interrupt encoder; or it can be cleared by the hardware to zero 
for an instruction read or system initia.lization. 

7.3.5 Link Register (LR) 

A branch and linJc capability is provided in this machine by means 
of the 12-bit Link Register (LR). The LR is also used as a 
pointer for reading from or writing to the optional WCS. 

When the microprogram specifies Link, the LR is unconditionally 
loaded with the address of the current microinstruction being 
executed and is automatically incremented by one prior to the 
next system clock. When the mdcroprogram executes a 
Branch/Return, the CSAR is loaded from the LR. 

The LR may also be loaded from the B bus in order to nest 
microsubroutines or when LR is used as a pointer to WCS. (After 
a read/write WCS, the LR is automatically incremented.) 
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7.3.6 Decoder Read-Only-Memory (DROM) and Privileged 
Illegal ROM (PILROM) 

The DROMs are constructed using three 512x4-bit ROMs which are 
addressed by the 8-bit op-code field of the Instruction Register. 
They contain the D1 and D2 vector addresses which are entry 
points for instruction emulation routines. The microprogram 
interrog^ates the D1 address at instruction read time and the D2 
vector during instruction emulation. The 12 bits of the 
resulting readout are jammed into the CSAR, resulting in an 
automatic transfer to an address which is related to the user's 
operation code. 

The Privileged/Illegal ROM (PILROM) is also addressed by the 

8-bit op-code field and is interrogated at D1 time to supply 

privileged instruction, illegal instruction, and WCS enable 
information to the CSAR control logic. 



7.3.7 Priority Interrupt Encoder 

The priority interrupt encoder provides high-speed interrupt 
handling to the microprogram. It monitors 1U interrupt lines, 
sets their priorities, and when interrogated by the microprogram, 
provides a vectored branch into the interrupt service table in 
the microcode. 



7.3.8 Initialize Logic 

System initialization is controlled on the CPU-A board by the 
initialize logic. This logic interfaces to the power system and, 
together, they monitor and control the DC power required in the 
system. Early Power Fail (EPF) and Primary Power Fail (PPF) 
interrupts are also generated by this logic. 

7.3.9 Console Support Logic 

The console support logic monitors the EXECUTE/HALT switch and 
the single switch from the System Control Panel and creates 
console attention interrupts to the microprogram. 



7.3.10 Test Aid 

The CPU-A has a built-in test aid. Sixteen switches in two DIP 
packages at the front of the CPU-A board provide CSAR match/SYNC, 
microcode single step, WCS destination match, and external match 
capabilities for troubleshooting. 
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7.U CPU-B BOARD 

The CPU-B board is the processor's arithmetic board. It contains 
a 32-bit ALU which is fed by the 32-bit A multiplexor and a 
32-bit B multiplexor, a 32-bit shift register, the PSM, a flag 
register, and the A and B register stacks. 

7.4.1 Arithmetic Logic Unit (ALU) 

The Arithmetic Logic Unit (ALU) is 32 bits wide with full 
look-ahead carry logic. It is fed by the 32-bit A and B 
multiplexors and its output generates the S bus. 

7.4.2 A Multiplexor 

The 32-bit A multiplexor feeds the ALU from either the A bus or 
the shift register. 

7.4.3 B Multiplexor (B Bus Shifter) 

The 32-bit B multiplexor feeds the A input to the ALU and is used 
as the input to the register stacks for divide operations. It 
also performs all of the ALU shift operations defined in the 
shifter microcode field. 



7.4.4 32-Bit Shift Register 

This register can be loaded from the S bus, shifted left or 
shifted right (one place per processor clock), and can be 
presented to the B bus or to the ALU via the A multiplexor. 

7.4.5 Flag Register (FLR) 

The Flag Register (FLF) is a 4-bit register containing the 
following flags: Carry (C), Overflow (V), Greater than Zero (G), 
and Less than Zero (L). These fla.gs are modified at the 
conclusion of arithmetic and logical microoperations to reflect 
the result of the operation. The FLR is loaded from bits 28:31 
of the S bus when either the FLR or the Program Status Word (PSW) 
is the specified destination register. 



7.4.6 Program Status Word (PSW) 

The Program Status Word (PSW) is a 24-bit register used to 
indicate the system status relative to the user program being 
emulated. Bits 8:27 of the PSW are used as interrupt masks to 
define the operational status or mode of the user-level 
processor. Some of the PSW bits have hardware significance, 
while others are of significance only to the microprogram. Bits 
28:31 of the PSW make up the Condition Code (CO field which 
reflects the result of the previous user instruction. 
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The status portion of the PSW is 32 bits long. Only 24 bits, 
however, are implemented in the hardware of this machine. Bits 
0:7 are not used and are forced to zero. 

The CC may be updated only from the FLR. When PSW is the 
specified destination register, bits 8:27 of the S bus are loaded 
into bits 8:27 of the PSW, and S bus bits 28:31 are captured in 
the FLR. The CC field remains unchanged until the microprogram 
causes it to be updated from the FLR when the jam bit is set in 
the microword. The PSW is unloaded onto the A bus. 



7.4.7 A and B Register Stacks 

The 32-bit A and B register stacks hold the 4 microregisters, 8 
general register sets of 16 registers each, and an alternate 
register set of 16 registers. These stacks are loaded 
simultaneously from the S bus (from the B multiplexor in the case 
of a divide) and always hold identical data. The A and B 
register stacks can be unloaded by the A and/or B source field of 
the microword to their respective latch registers. 



7.4.8 Register Stack Control 

The register stack control provides address and timing for the 
register stacks. 



7.5 CPU-C BOARD 

The CPU-C board provides an interface between the central 
processing unit and memory system. All registers associated with 
memory addressing and memory data are located on this board. 
This unit also contains the Memory Address Translator (MAT). The 
MAT provides dynamic address relocation and memory protection. 

7.5.1 Location Counter (LOC) 

The Location Counter (LOC) is a 24-bit addendum to the PSW which 
holds the address of the next user instruction to be executed in 
main memory. The LOC is implemented as an up-counter which 
increments by two for each halfword of data required to execute 
an instruction. 



7.5.2 Processor Memory Address Logic 

The Memory Address Register (MAR) is a 24-bit register which 

contains the address of main memory to be accessed. The LOC is 

selected as the address to memory during instruction reads 

through the Program Address (PA) multiplexor; in all other cases, 
the PA selects the MAP. 
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Each time a memory reference is made# including instruction 
reads, the output of the PA multiplexor is loaded into an 
auxiliary address register (ZHAE). If a fault is detected in the 
system, the data in the ZKAR remains unchanged until directed by 
the microprogram. The first time, after a fault, that MAR is the 
selected B source, the data contained in the ZMAR is unloaded. 

On a processor operation to memory, the 13 most significant bits 
of the program address are subject to relocation and placed on 
the LMA bus, while the 11 least significant bits are placed on 
the bus unchanged. 



7.5.3 Memory Address Translator (HAT) 

Dynamic memory relocation is provided when enabled by bit 21 of 
the PSW. This is accomplished by adding the relocation field of 
the selected segmentation register to bits 16:20 of the program 
address which has bits 8:15 forced to zero. This relocated 
address is then used to access memory. 

The segmentation registers also contain the necessary information 
to provide memory access protection for the selected segment. 

7.5.U Memory Data Register (MDR) 

Processor data from/to main memory is contained in the Memory 
Data Register (MDR). This register is 32 bits wide and is loaded 
from the S bus before initiating a memory write operation. The 
data contained in the MDR is gated onto the local memory bus (MDS 
bus) for writes to local memory. 

The data, when it becomes available on a memory read, is loaded 
into the MDR from the MDS bus or EDMA bus. The microprogram can 
then access the data by specifying the MDR as the B bus source. 



7.6 CPU-D BOARD 

The CPU-D board is the machine's control board. The system 
clocks for the processor, as well as I/O, EDMA, and memory 
control logic, are all contained on this unit. Refer to Chapter 
12 for a detailed analysis of the CPU-D and for all information 
concerning clocks and control logic. 



7.6.1 Instruction Register (IR) 

The Instruction Register (IR) is a 16-bit register divided into 
three fields: operation code (OP), user destination (YD), and 
user source (YS). The IR is loaded during an instruction fetch, 
when the data is available from memory. 



7-6 47-004 R19 



7.6.2 Input/Output (I/0> 

The le-bit parallel Input/Output (I/O) l>us is used to send and 
receive information to and from device controllers. These 
operations are achieved by gating S bus data onto the D bus and 
activating an I/O control line, or by activating a control line 
and gating D bus data onto the internal B bus. 



7.6.3 Extended Direct Memory Access (EDMA) Registers 

Data paths for Extended Direct Memory Access (EDMA) operations to 
memory are contained within the CPU-D board. The local memory 
address on an EDMA operation is loaded into the EDMA Memory 
Address Register (EMAR) and sent to the LMA bus. Data on write 
operations from an EDMA device, e.g., a BSELCH, is loaded into 
the EDMA Memory Data Register (EMDR) and presented to the local 
memory bus through the MDS multiplexor. For memory read cycles, 
data goes from memory to the EMDR and fhen onto the EDMA bus. 



7.7 LOCAL BANK CONTROLLER (LBC) 

This board provides an interface between the processor and the 
storage module (main memory) in the system (refer to Chapters 13 
and 18). The major functions of this module are the generation 
of the necessary timing for the storage modules, error code 
generation and checking, cache memory, error logging, and memory 
refresh control. 

Address and data information between the processor and main 
memory is latched in registers contained on the LBC. Refer to 
Chapter 13 for detailed descriptions of the timing and control 
logic on this board. 



7.7.1 Input Data Register (ICR) 

At the start of a memory write operation, the data on the MDS bus 
(MDS000:310) from the processor is latched in the Input Data 
Register (IDE). This data is then presented to the error 
correction logic in order to generate the seven parity bits used 
for error correction. The data, along with the parity bits, is 
then gated to the local memory bus (LMBCOO : 380) . 



7.7.2 Output Data Register (CDR) 

For memory read operations, good data (data which has been 
checked and corrected if necessary) is latched in the Output Data 
Register (ODR). The ODR is constructed using tri-state devices. 
These outputs are used to form the bidirectional MDS bus. 



47-OOU R19 7-7 



7.7.3 Good Data Register (GDR) 

The Good Data Register (GDR) is used to latch checked/corrected 
data to be returned to the processor on memory read cycles, or 
which is to be written into memory. Data is written to memory 
from the GDR any time a memory read is initiated and an error is 
detected and corrected, or en a partial word write operation 
(byte or halfword write) whether or not an error has been 
detected. 



7.7.4 Uncorrected Data Register (UDR) 

Data read from memory is stored into the Uncorrected Data 
Register (UDR). This data is used as an input to the error 
correction/detection logic along with the parity bits contained 
in the Uncorrected Parity Register (UPfi). 

If the data is found to be valid, this good data is loaded into 
the GDR, unmodified. If a single-bit error is detected, the 
error correction logic generates correct data and loads it into 
the GDR where it is then transferred to the applicable 
destination. 



7.7.5 Cache 

Cache memory, implemented on the LBC board, is 1 kb of direct 
mapped write-through cache. Four high speed, 256x9-bit random 
access memories are used to construct the cache. This memory is 
divided into 6U independent 16-byte buffers. 

On memory read operations, data is accessed directly from the 
cache if it is valid. If the data in the cache is not valid, a 
quadword (16 bytes) read operation is initiated to memory. The 
fullword of data reguired by the processor is output on the MDS 
bus and the entire guadword is stored in the cache; that segment 
is then marked valid. 

On memory writes, the data is stored into the cache if the 

addressed segment is valid* At the same time, the data is stored 

into main memory. If the segment is not valid, then cache is not 

affected, but the write operation takes place in a normal 
fashion. 



7.7.6 Error Logger 

Each time an error is detected on a read from memory, information 
concerning the type of error (single-bit or multiple-bit) and the 
chip location for single-bit errors are stored in a 2 kilobit (U 
Mb) or 4 kilobit (8 Mb) random access memory. The data in this 
memory can be accessed by the processor by issuing a read error 
logger command. 
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CHAPTER 8 
MICROWORD DESCRIPTION 



8.1 INTRODUCTION 



The roicroword consists 


of 


groups 


1 of data bits that are 


fetched 


from control store as 


a : 


32-bit 


microinstruction word. G 


Iroups of 


ROM Data (RD) bits 


of 


the microinstruction control 


various 


hardware functions of 


th< 


a microprocessor. The specific 


function 


of the data bit groups 


may be 


altered by the format 


of the 


microinstruction, the 


operation 


modifiers, or the specific source 


or destination regis 


ter, 


. The 


following is a breakdown 


of these 


data bit groups which 


are 


called 


, instruction word fields. 


Refer 


to Table 8-1 and Figure 8- 


-1 duri 


,ng this description. 





8.2 MEMORY CONTROL FIELD (MC) - RD BITS 0, 1, 2, AND 3 
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NOTE 

All MC options which cause data to be 
written to main memory (with the 
exception of TEL) also cause the ECC 
bits, corresponding to the fullword 
receiving the data, to be updated. 
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TABLE 8-1 INSTRUCTION WORD FIELDS 



FIELD 



MEANING 



ADDRESS 

B 

COND 
D 

DATA 

E 

I 



HC 
MOD 

OP 

RC 

SHIFTER 
T/F 

VJ 
YDFF 



Selects register to be used as first operand, 
is available on the A bus. 



Data 



Specifies branch address data to be loaded into the 
CSAR. 



Selects register to be used as second operand, 
is available on the B bus. 



Data 



Specifies conditions tested for conditional branch. 

Selects destination register to receive the result. 
Data is available on the S bus. 

Specifies immediate data as second operand on B bus. 

Specifies the extended options to be performed. 

Enables loading of immediate data to the B bus. The 
data used is controlled by the D field. 

Causes condition code to be updated, or controls data 
direction (read or write) when module 3 (WCS) is 
selected. 

Causes the link register to be loaded with the 
address of the current microinstruction plus one. 

Specifies that a branch to the address contained in 
the linK register is performed if the specified 
branch conditions are met. 

Memory control field specifies type of memory 
operation. 

Selects active CPU ffiodule(s) fixed-point ALU, 
floating-point processor, or Writable Control Store 
(WCS). 



Specifies the 
operation. 



fixed-point 



or 



floating-point 



Control store addressing and alternate register set 
control field. 

Specifies B bus shifter function. 

Specifies whether COND must be true or false to 
branch. 

Enables interrupt vector jam when branch is taken. 

Specifies extended operations addressed by the YD 
field of the instruction register and enabled by the 
E field. 
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SRHL 

SRHA 

LHL 

RLL 

SLL 

SLA 

EXH 

RRL 

SRL 

SRA 






















1 


< 








1 










1 1 







1 










1 


1 







1 


1 







1 


1 1 



















1 









1 









1 1 


) 















1 








1 

1 1 




















1 










1 







1 













1 










1 







10 1 
110 
111 



1 1 
1 1 



NOP 

CYD & SWA 

YDP1 

YDM1 

14 

JAMCI 

MPY 

DIV 

COMM 

YDFF" 

UNNLD 

RCATN (ALSO RESETS CPU FAIL] 

DWSHFT 

RFAULT (RESET MAT, MPE, ALIGNMENTI 

LLINK (LOAD LINK REG FROM B-BUS) 

LYSI (28:31) 

ADRS"" 

(DC 

WD \ I/O MUST BE SOURCE 

ACK ( OR DESTINATION 

SS 

RD 
28 29 30 31 
MRO 
MRl 
MR2 
MRS 
LOC 
MDR 
MAR 

HI IMPEDANCE (HPFPPOR WCS DATA) 
YD 
YS 
YDI 
YSl 
10 
SR 

■ YD FUNCTION FIELD 



24 25 26 27 



YD 
08 






YD 
11 
















LPSTD 











1 


LSSTD 








1 





RMVF 








1 


1 


POW 





1 








REPF 





1 





1 


RSMPF 





1 


1 





SET SNGL 





1 


1 


1 


RESERVED 


1 


X 


X 


X 


RESERVED 


X 


- 


XWIT 


CARE 



CONDITION 



2]l3[l4 
|vj| L 



1 1 
1 1 1 


BT 
BF 












X 
X 
X 
X 








1 


1 


1 


1 




X 
X 
X 
X 


1 
1 
1 
1 


1 


1 


1 


1 




X 
X 
X 
X 


1 
1 
1 
1 


1 


1 


1 


1 




X 
X 
X 


1 1 
1 1 
1 1 

1 1 


1 


1 


1 


1 



MA 

MPE 

CATN 

INT 

MSK 

MVF 

HW 

COMM 

EPF 

FPP 

YDC 



(STATUS (2UEUED! 



4 S 6 7 8 9 10 11 12 



27 



13 14 15 



BRANCH ADDRESS 



1- 
2. 



It. 

5. 



BRANCH ADDRESS SELECT 

R • CSAR ■" B16:27 OF RD 

B - 1 CSAR -— B20:31 OF LR 
L = FUNCTIONS AS ABOVE 

L - 1 LR (CSAR) * 1 

CSAR ■• — B16:27 OF RD 

' RETURN TO LINK ADR 

- LOAD LINK REG WITH (CSARI «1 

- INTERRUPT VECTOR JAM ENABLE 



LINK AHD BETUBH ARE CONDITIOHAL BBANCHES. 

HHEH IIHK AND REXURM ABE BOTH SPECIFIED, 

A. IF BEAHCH COKDITIOHS KET, CSAR" — ( LE ) 

B. LR-«— OLD (CSAR) +1 

VJ EFFECTIVE ONLK IF 8D BRANCH TEST CONDITIONS 
ARE KET AND AN INTERBDFT (MACHINE OR I/O) IS 
QDEUED. IF BRANCH CONDITIONS ABE MET AND NO 
INTEBEOPTS ABE QDEDED, THE BRANCH IS TO THE 
SPECIFIED ADDRESS. IF THE BRANCH CONDITIONS 
ABE NOT HET, THE NEXT INSTRUCTION IS EXECHTED. 

LB IS UPDATED KHENEVEB LINK IS SPECIFIED. 

WHEN BBANCH AND IB ARE SPECIFIED, IR IS 
STARTED WHEN THE BBANCH IS NOT TAKEN. 



CD 
I 



Figure 8-1 Microword Format 



NOTE 

The E field, in formats other than 
register-to-register immediate data, 
identifies additional operations to be 
performed or options to the primary 
operation. 

The MC field, in all formats, controls 
main memory accesses. 



MC Value 

0000 - NOP No memory operation is attempted. 

0001 - DW1 Nonprivileged byte data write. Byte of data 

contained in the Memory Data Register (fJDR) is 
written to the byte memory address specified by 
the MAR. Bits 16:31 of the MDR are gated to the 
memory bus. The data to be written must be in the 
appropriate byte position of the least significant 
halfword of MDR. 

0010 - PM2 Privileged halfword data write. Halfword of data 

contained in MDR bits 16;31 is written to the 
halfword specified by the MAR. 

0011 - DW2 The same operation as PW2, except that the MAR 

address may be relocated and/or protected by the 
MAT. 

0100 - TEL Test error logger operation causes a byte write 

operation to the address specified by MAR. Bits 
24:31 of MDR are written into memory. The byte 
write is privileged and the error correction logic 
is disabled; thus, if the byte written is 
different from the previous contents, the Error 
Correction Code (ECO in memory is incorrect. No 
error is logged in the error logger. 

0101 - ENACLK No memory operation is implied. Destination 

clocks for all machine registers (except YDI, 
flags, and CSAR) are disabled whenever a fullword 
or halfword boundary error, ECC error, or MAT 
violation occurs. To allow loading machine 
registers following such a condition, the ENACLK 
option must be specified. 

0110 - PHI Privileged fullword memory write. The data 

contained in MDR 0:31 is written to the address 
specified by MAR. 

0111 - DW4 Nonprivileged fullword memory write. The 

relocation and protection of the MAT is enabled. 
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1000 - UNDEF The MC and the hardware are undefined. 

1001 - RAS The halfword addressed by MAR is read into HDR, 

bits 16s31. Bit 16 of the data is set, and the 

halfword is written back to memory. The MAT is 

not disabled. The data in MDR, bits 16:31, 

reflects the previous state of the data in memory. 
Bits 0:15 of the MDR are undefined, 

1010 - PR2 Privileged halfword read from memory. The MAT is 

disabled. A halfword of data selected by the 
address in MAR is loaded into MDR 16:31, Bits 
0:15 of the MDR are undefined. The addre-ss is in 
the MAR. 

1011 - DE2 Nonprivileged halfword read from memory. The MAT 

is enabled. Data is loaded into MDR in the same 
manner as PR2. The address is in the MAR. 

1100 - REL Read error logger is treated as a PR2. The error 

logger, at the address corresponding to the 
contents of MAR, is interrogated. Error logger 
data replaces the contents of MDR bits 16:31. 
Bits 0:15 of the HDR are undefined. 

1101 - Ifi Instruction read from memory. This operation 

causes a fullword read from memory. The data from 
the read is loaded into the instruction iregister 
and the MDR, The address is specified by the 
location counter. If CNTR contains a nonzero 
value, the IE is deferred until the CNTR equals 
zero. 

1110 - PR4 Privileged fullword memory read operations. MDR 

bits 0:31 are loaded with the data read from the 
fullword address contained in the MAR. The MAT is 
disabled during the memory cycle. 

1111 - DR4 Nonprivileged fullword memory read operation. 

Similar to PR4, except that the MAT is enabled. 
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8.3 ROM CONTEOL FIELD (KC) - RD BITS 4 AND 5 

00 - NOP Normal operation microinstructions are fetched in 

sequential order. The CSAR is incremented by one, 
unless IR is specified in the HC field. 

01 - ARS Sequential order of microinstruction fetch is 

unaffected. The alternate register set is 
selected for use with a general register. The 
user-level machine has no access to this set of 
registers. 

10 - D2 Jam the address which is contained in Decoder ROM 

2 (DR0M2) into the CSAR. The address specified by 
DR0M2 is controlled by the contents of the 
instruction register. 

11 - BRANCH Allows the CSAR to be jammed by RD bits 1^:27 if 

conditions are met. 

8.H MODULE SELECT FIELD (HOD) - RD BITS 6 AND 7 

00 - ALU The microinstruction operation uses the 

fixed-point ALU and the fixed-point operation 
codes (RD bits 9, 10, and 11). 

01 - SPFP The microinstruction operation uses the High 

Performance Floating-Point Processor (HPFPP) for 
single-precision operations. Single-precision 
registers are used. The fixed-point ALU is 
conditioned to load the B bus to the S bus. The 
type of single-precision operation is defined by 
RD bits 9, 10, and 11. 

10 - DPFP The microinstruction operation uses the HPFPP for 

double-precision operations. Double-precision 
registers alone are affected by the operation. 
The fixed-point ALU is conditioned to load the B 
bus to the S bus. The type of double-precision 
operation is defined by bits 9, 10, and 11. 

11 - wcS The Writable Control Store (WCS) module is 

selected as a source or destination for data on 
the B bus. The fixed-point ALU is allowed to 
operate using the WC? data as B bus source data. 
RD bit 8 defines whether data is to be written or 
read from WCS. 
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8.5 JAM CONTROL - RD BIT 8 

RD bit 8 is used to jam the flag register into the condition code 
portion of the PSW. 

8.6 OPERATION INSTRUCTION WORD FIELD - RD BITS 9, 10, AND 11 

Refer to Table 8-2 for fixed-point operations. These operations 
are also valid when the WCS module is selected. Tables 8-3 and 
8-4 list the single-precision and double-precision floating-point 
operations, respectively. 



TABLE 8-2 FIXED-POINT ALU OPERATIONS 



RD BITS 


MNEMONIC 


MEANING 


9 


10 


11 







1 

1 

1 
1 





1 
1 




1 
1 




1 



1 



1 



1 


A 

S 

N 

OR 

XOR 

, UNDEF 
LDB 
LDA 


Add the A bus and B bus shifter output 
data. 

Subtract the A bus and B bus shifter 
output data. 

AND the A bus and B bus shifter output 
data. 

OS the A bus and B bus shifter output 
data . 

Exclusive-OR the A bus and B bus shifter 
output data. 

Undefined operation 

Load B bus shifter output data to S bus. 

Load A bus data to the S bus. 
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TABLE 8-3 SINGLE-PRECISION FLOATING-POINT OPERATIONS 



PD 


BITS 












MNEMONIC 


MEANING 








9 


10 


11 















RCC 


Read condition code - place contents of 
HPFPP flag register on B bus. 








1 


ERE 


Read register single-precision and place 
contents on B bus., 





1 





LE 


Load single-precision data from B bus to 

HPFPP. 





1 


1 


CER 


Compare single-precision data register-to- 
register. 


1 








AER 


Add single-precision data register-to- 
register. 


1 





1 


SER 


Subtract single-precision data register- 
to-register. 


1 


1 





MER 


Multiply single-precision data register- 
to-register. 


1 


1 


1 


DER 


Divide single-precision data register-to- 
register. 
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TABLE 8-U DOUBLE-PRECISION FLOATING-POINT OPEBATIONS 



RD BITS 


MNEMONIC 


MEANING 


9 


10 


11 









1 
1 

1 

1 






1 
1 





1 
1 




1 



1 



1 



1 


LW 

RRD 
LD 

CDR 

ADR 
SDR 

MDR 

DDR 


Load word - load most significant 32-bit 
portion of 6U-bit double-precision 
floating-point number. 

Read register double-precision and place 
contents on B bus. 

Load least significant 32-bit portion of 
64-bit double-precision floating-point 
number. 

Compare double-precision register-to- 
register. 

Add double-precision registec-to-register. 

Subtract double-precision register-to- 
register. 

Multiply double-precision register-to- 
register. 

Divide double- precision register-to- 
register. 
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8.7 DESTINATION INSTRUCTION WORD FIELD - RD BITS 12, 13, 14, 
AND 15 

Result data on the S bus is loaded into the specified 
destination. (Refer to Table 8-5.) 



TABLE 8-5 DESTINATION REGISTERS 



RD BITS 



12 














13 



14 15 



MNEMONIC 



MEANING 



MRO 
MR1 
MR2 
MR3 
LOC 
HDR 
MAR 
PSW 
YD or ARSYD 

YS or ARSYS 

YDI 

CNTR 

NULL 

10 

SR 

FIR 



Microregister 

Microregister 1 

Microregister 2 

Microregister 3 

Location counter 

Memory data register 

Memory address register 

Program status word 

General register specified by YD 
field of IR 

General register specified by YS 
field of IB 

YD field of IR 

Counter 

No destination. Used when the HPFPP 
or HCS is the implied destination. 

Used for output I/O instructions 

Shift register 

Flag register 
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8.8 IMMEDIATE DATA CONTROL BIT - RD BIT 16 

Microinstructions other than Branch may use the immediate data 
control bit. When this bit is active, RD bits 24:31 provide the 
least significant eight bits into the B bus shifter. The 
remainder of the B source is null. 

When the PSW is the destination, bits 28;31 of the S bus are 
captured in the Flag Register (FLR). The PSW condition code 
field is updated from the FLR only when the JAM option is 
specified in the microinstruction word. 

When the destination is YD or YS, the general or scratchpad 
register whose number is in the YD or YS field of IR receives the 
S bus data. The current set is selected by bits 24:27 of the 
PSW. When module 1 or 2 is selected (by RD bits 6 and 7), the 
floating-point register specified by the YD field of IR receives 
the resultant floating-point data. 

By specifying YDI as the destination, the YD field of IR is 

loaded from S bus bits 28:31. Microflags resulting from the 

operation are still valid in this case. YDI is also the 
destination for CYD&SWA, YDPI, and YDM1 E field options. 

8.9 A SOURCE INSTRUCTION WORE FIELD - >RD BITS 17, 18, AND 19 

Refer to Table 8-6 for first operand registers. Data from the A 
source appears on the A bus input to the fixed-point ALU only. 



TABLE 8-6 FIRST OPERAND REGISTERS (A BUS DATA) 



RD BITS 


MNEMONIC 


MEANING 


17 


18 


19 






1 
1 
1 
1 




1 
1 


1 
1 



1 



1 



1 



1 


MRO 

MR1 

MR2 

ME3 

YD or ARSYD 

YS or ARSYS 

SR 

PSW 


Microregister 

Microregister 1 

Microregister 2 

Microregister 3 

Register specified by YD field of IR 

Register specified by YS field of IR 

Shift register 

Program status word 
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When module or 3 is selected, use of YD or YS as a source 
causes the general or scratchpad register whose number is in the 
YD or YS field of IE to be presented to the A ALU input. 

When module 1 or 2 is selected, the specified floating-point 
register is presented as the HPFPP first operand input. 

8.10 SHIFTER INSTRUCTION WORD FIELD - RD BITS 20, 21, 22, AND 23 

Refer to Table 8-7 for shifter options. The shifter alters B bus 
data according to the selected option. The modified data is 
supplied to the fixed-point ALU as second operand data. 

TABLE 8-7 SHIFTER OPTIONS 



RD BITS 


MNEMONIC 


V ^^ m ^* ^^ A^ 










ACTION 


20 


21 


22 


23 


















- 


No action - pass data unmodified. 











1 


NULLB 


Force data to zero. 








1 





SLHL 


Shift left halfword logical (bits 
16;31) by one. 








1 


1 


SLHA 


Shift left halfword arithmetic (bits 
16;31) by one. 





1 








EXB 


Exchange bytes (least significant 16 
bits). 





1 





1 


EXT 


Extend sign - HDR must be source. 





1 


1 





SRHL 


Shift right halfword logical (bits 
16:31) by one. 





1 


1 


1 


SRHA 


Shift right halfword arithmetic 
(bits 16:31) by one. 













LHL 


Load halfword logical. 










1 


RLL 


Rotate left logical by one. 







1 





SLL 


Shift left logical by one. 







1 


1 


SLA 


Shift left arithmetic by one. 




1 








EXH 


Exchange halfwords. 




1 





1 


EPL 


Rotate right logical by one. 




1 


1 





SRL 


Shift right logical by one. 




1 


1 


1 


SRA 


Shift right arithmetic by one. 
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8.11 B SOURCE INSTRUCTION WORD FIELD - RD BITS 24, .25, 26, 
AND 27 

Refer to Table 8-8 for second operand register options. Second 
operand register data is propagated onto the B bus. The data is 
then passed through the shifter to the ALU. 



8.12 E INSTRUCTION WORD FIELD - RD BITS 28, 29, 30, AND 31 

Refer tc Tab3e 8-9 for the extended field options. The extended 

field provides the ability to extend the function of any 

microinstruction without requiring the use of a second 
microinstruction. 



TABLE 8-8 SECOND OPERAND REGISTERS 



RD BITS 


MNEMONIC 


MEANING 


24 


25 


26 


27 














MRO 


Microregister 











1 


MR1 


Microregister 1 








1 





KR2 


Microregister 2 








1 


1 


MR3 


Microregister 3 





1 








LOG 


Location counter 





1 





1 


MDR 


Memory da.ta register 





1 


1 





MAR 


Memory address register 





1 


1 


1 

• 


CBUS 


Data bus from modules 1,2, and 3 













YD or ARSYD 


Register specified by YD field of 
IR 










1 


YS or ARSYS 


Register specified by YS field of 

IR 







1 





YDI 


YD field of IR 







1 


1 


YSI 


YS field of IR 




1 








10 


Used for input I/O instructions 




1 





1 


SR 


Shift register 




1 


1 





LR 


Link register 




1 


1 


1 


LENGTH 


Length lin halfwords of last 
instruction fetched 
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TABLE 8-9 EXTENDED FIELD OPTIONS 

NOTE 

I/O is neither a source nor a 
destination. 



ED BITS 



28 














1 



29 30 










1 
1 

1 
1 











1 
1 




1 
1 




1 



31 



MNEMONIC 




1 


1 


1 



1 



1 





CYD&SWA 

YDP1 
YDM1 

in 

JAHCI 

MPY 
DIV 
COMH 

YDFF 
UNNLD 

BCATN 

DWSHFT 
RFAULT 
LLINK 

LYSI 

ADRS 



MEANING 



No action 

Clear YD field of IR and set wait 
indicator. 

Increment YD field of IS by une. 

Decrement YD field of IR by one. 

Increment the MAR by 4. 

Jam carry in ALU (arithmetic 
mode only) 

Multiply 

Divide 

Data on S bus is gated onto the 
I/O bus and accepted by the com- 
munication assist unit. 

YD function field 

Unnormalized floating-point load - 
defeats HPFPP normalizing logic. 

Reset console attention and CPU 
fail indica.tor. 

Doubleword shift 

Reset MAT, MPE, and ALIGN errors. 

Load link register from B bus 
bits 20:31 , 

Load YS field of IR from S bus 
bits 28:31 ., 

I/O must be destination. ADRS 
selects device on the I/O bus. 
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TABLE 8-9 EXTENDED FIELD OPTIONS (Continued) 



RD BITS 



28 



29 



30 



31 



MNEMONIC 



1 



OC 



WD 



ACK 



SS 



RD 



MEANING 



I/O must be destination. Data on 
the I/O bus is command for se- 
lected device. 

I/O must be destination. Data on 
the I/O bus is character infor- 
mation for selected device. 

I/O must be source. Interrupting 
device address is received. 

I/O must be source. The status 
data of a selected device is 
received. 

I/O must be source. Data is re- 
ceived from the selected device. 



If the ARS bit is set in the RC field/ all sources or 

destinations specifying YD or YS for module or 3 operations 

access the alternate register set. This bit is set by the 

microcode assembler whenever ARSYD or ARSYS is specified in the 
microinstruction. 

Specifying MDR as a source immediately following a memory read 
operation causes the processor to stop until memory data becomes 
available. After a fullword memory read, all 32 bits of MDR are 
loaded. 

NOTES 

EXT may be specified only if the B 
source is MDR. 

If MDR is either the B source or the 
destination, EXB performs as follows: 

• If MAR contains an even number, EXB 
occurs; otherwise, no EXB occurs. 

• If MDR is specified as the 
destination register and MAR 
contains an even numbei:, only MDR 
17:23 is modified. If MAR contains 
an odd number, only MDR 24:31 is 
modified. 
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NOTES 

Unless otherwise stated, extended field 
options shown in Table 8-9 may not be 
used when I/O is specified as either a 
source or a destination. 

The POW command causes the system clear 
sense line to go inactive, thereby 
causing the signal SCLRO to become 
active from the PSC. The entire system 
is consequently initialized. 

The JAHCI option forces a carry-in of 
one to the least significant bit of the 
ALU. If the microinstruction is an 
add, the result on the S bus is one 
greater than the expected sum. If the 
microinstruction is a subtract, the 
result on the S bus is one less than 
the expected difference. If the 
microinstruction is neither add nor 
subtract, JAMCI has no effect. 

The DWSHFT option causes SR to 
participate as the least significant 32 
bits of the doubleword being shifted 
according to the B bus shifter option. 
The most significant 32 bits are 
supplied by the specified second 
operand register. The doubleword 
shifted result replaces the contents of 
the specified destination register 
(most significant 32 bits) and the 
shift register (least significant 32 
bits). 

• When YSI is specified as the E 
source and LYSI is specified as the 
E field modifier, the YS field of 
the instruction register increments 
by one, regardless of any other 
microword directive. 

• Any fullword memory operation 
specified in the HC field (i.e., 
PRU, DR4, PWa, DW4), when specified 
with YDP1 or YDMI as E field 
modifiers, causes an automatic 14 
(causing the MAR to increment by 

x-a*). 
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8.13 YD FUNCTION FIELD (YDFF) 

The YD Function Field (YDFF) is an extension of E field 

operations. The YDFF functions are selected by the value in the 

YD field of the instruction register and are enabled by code X'9' 

- YDFF in the E field. Refer to Table 8-10 for YDFF operations. 



TABLE 8-10 YD FUNCTION FIELD OPERATIONS 



YDI 


MNEMONIC 


FUNCTION 










08 


09 


10 


11 


















LPSTD 


Load Process Segment Table Descriptor 











1 


LSSTD 


Load Shared Segment Table Descriptor 








1 





RMVF 


Reset Memory Voltage Failure Interrupt 








1 


1 


POW 


Power Down, Initialize 





1 








SEPF 


Reset Early Power Fail Interrupt 





1 





1 


RSMPF 


Reset Shared Memory Early Power Fail 
Interrupt 





1 


1 





SETSNGL 


Set the Single-Step User Instruction 
Interrupt 





1 


1 


1 


RESERVED 















RESERVED 












1 


RESERVED 









1 





RESERVED 









1 


1 


RESERVED 






1 








RESERVED 






1 





1 


RESERVED 






1 


1 





RESERVED 






1 


1 


1 


RESERVED 
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8.14 DATA FORMATS 



to input/output control, 

operand is consequently a 

4ata is expressed In true 

Negative fixed-point data 

on with a sign bit of one. 

igned magnitude fraction 

xpressed is the product of 

wer of the exponent. Each 

er requires a 32-bit 

ion sign and exponent, and 

Each double-precision 

doubleword; 8 bits are 

, and 56 bits are used for 



Binary information is represented in hexadecimal notation (base 
16) for simplicity. 

8.15 INSTRUCTION FORMATS 

Microinstructions can be in any one of three formats designated 
Branch, Register-to-Pegister, and Begister-to-Register Immediate. 
The instruction formats are shown in Figure 8-2. 



All internal d 


ata paths, except 1 


:hose 


are 32 bits 


wide. The basic machine 


32-bit fullwor 


d. Positive fixed- 


■point 


binary form 


with a sign bit of 


zero. 


is expressed in two's complement 


notati 


Floating-point 


data is expressed 


as a s 


with a biased 


exponent. The quantity e 


the fraction 


and 16 raised to 


the po 


single-precisi 


on floating-point 


numb 


fullword; 8 bits are used for the fract 


2U bits are 


used for the fraction 


floating-point 


number requires a 


64-bit 


used for the fraction sign and exponent 


the fraction. 







BRANCH 

3 4 5 6 7 



1213141516 



2728 



31 



MC 


1 1 


T 


COND 


VJ 


1 


R 


ADDRESS 


E 



REGISTER-TO-REGISTER 

3456789 1112 151617 1:920 2324 2728 31 



MC 


RC 


MOD 


J 


OP 


D 





A 


SHIFTER 


B 


E 



REGISTER-TO-REGISTER IMMEDIATE 






3 


4 5 


6 7 


8 


9 1112 


151617 1920 2324 




31 


MC 


RC 


MOB 


J 


OP 


D 


1 


A 


SHIFTER 


IMMEDIATE 
DATA 



Figure 8-2 Instruction Word Formats 
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When the branch format is not specified by bits U and 5 of the 
microinstruction word being set, bits 6 and 7 select the 
processor, module that performs the microinstruction. Module is 
the internal fixed-point ALU. Module numbers 1 and 2 are 
directed to the optional High Performance Floating-Point 
Processor. Module number 1 identifies a single-precision 
operation, and module number 2 identifies a double-precision 
operation. Module 3 is the optional WCS. When module 3 is 
selected, module also participates in the operation; thus, data 
contained in WCS can participate directly in a logical or 
arithmetic operation. The unshifted B operand for such an 
operation can be stored in a WCS location. 



8.15.1 Branch 

The specified condition(s) are matched against the corresponding 
machine state. If a match exists, the condition is true; if 
there are no matches, the condition is false. 

The T bit in the branch formats specifies whether the true or 
false state of the conditions specified by the COND field is to 
be used. For example, if the condition is true and the T bit is 
one, or if the condition is false and the T bit is zero, a branch 
is executed by loading CSAR with the effective branch address. 

If the L bit is set in the branch formats, the contents of CSAR 
are copied to the Link Register (LR), and the LR is incremented 
by one. If the branch conditions are met, the branch address is 
copied to CSAR. This is a Branch-and-Link operation. 

If the R bit is set, the L bit reset, and branch conditions are 
met, the contents of LR are gated to CSAR, effecting a return 
from a prior Branch-and-Link operation. 

If the L and R bits are both set and the branch conditions are 
met, a branch to the address specified by the contents of LR 
occurs, and LR is loaded with the address of the instruction 
following the branch instruction. This is a 
Branch-and-Link-Eegister operation, which may be useful for 
table-driven WCS routines. 

The VJ bit enables direct-vectored hardware interrupts when set 
in the branch format. If the branch conditions are not met, no 
branch is taken, and VJ has no effect. If the branch conditions 
are met and VJ is set, one of eight distinct hardware interrupt 
vectors can become the branch address if a machine or I/O 
interrupt is queued. If no interrupt is queued, VJ has no 
effect, nor has it any effect on the loading of LR when the L bit 
is set. Refer to Table 8-11 for a description of the possible 
interrupt vectors. Interrupts have a priority reflected in the 
order of the vector addresses; the interrupt with the lowest 
vector address takes precedence over any other queued interrupt. 
The floating-point fault interrupt vector can be branched to only 
when a floating-point fault has occurred and the microword 
specifies an Instruction Read (IR) and a floating-point Read 
Condition Code (RCC). 



47-004 R19 8-19 



TABLE 8-11 HARDWARE INTERRUPT VECTORS 



VECTOR 






ADDRESS 


INTERRUPT CAUSE 




07 


MAC or MPE error during Instruction fetch, 
instruction detected 


or illegal 


08 


Alignment fault - halfword or fullword 




09 


MAT or MPE (noncorrectable memory error) 




OA 


Console attention, SNGL (single instruction 
or PPF 


cycle) 


OB 


EPF (Early Power Fail) or SE'EF 
(Shared Memory Early Power Fail) 




OC 


I/O interrupt, ATNO 




OD 


I/O interrupt, ATN1 




OE 


I/O interrupt, ATN2 




OF 


I/O interrupt, ATN3 




18 


Floating-Point Processor Arithmetic Fault 





8.15.2 Register-to-Register 

These instructions combine a first operand register and a second 
operand register. The result is copied to one or two destination 
registers. 

The OP field specifies the fixed-point or floating-point 
operation to be performed. The MOD field, in formats other than 
branch, acts as an extension to the OP field by causing the 
fixed-point ALU, optional HFFFP, or , fixed-point ALU and optional 
WCS to be selected. 

The J field (JAM) causes the PSW condition code field to be 
updated from the FLR. This bit has a special meaning when module 
3 is specified. 

The D field selects the S bus destination register; the A field 
selects the A input to the ALU; and the B field selects the 3 bus 
source. 

The RC field (ARS) causes the scratchpad registers to be selected 
when YD or YS is the source or destination for modules or 3. 

The SHIFTER field selects the function to be performed by the B 
bus shifter. 
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8.15.3 Register-to-Register Immediate 

These instructions are similar to the register-to-register format 
except that the second operand is taken from the least 
significant 8 bits of the microinstruction, known as the 
immediate DATA field. These 8 bits become the least significant 
8 bits on the B bus. The remaining 24 bits are forced reset. 
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CHAPTER 9 
CPU-A BOABD 



9.1 INTRODUCTION 

The main function of the CPU-A board is the control of the 
micromachine. Both Fixed Control Store (FCS) and the optional 
Writable Control Store (WCS), when equipped, are present on this 
board. In addition, the branch logic, interrupt support, and 
initialize control are contained on this board. Functional 
Schematic 35-767D08 should be referenced during this chapter. 



9.2 CONTROL STORE 

9.2.1 Control Store Address Register (CSAR) 

The CSAR provides all of control store with the address of the 
next microinstruction to be fetched.. The CSAR, a 12-bit up 
counter, is normally in the increment mode, addressing sequential 
microinstructions. When the microprogra.m specifies a D2, branch, 
calculate address (D1), or instruction read, the CSAR is loaded 
from its strobed 4-to-1 multiplexors (Sheet 2). The signals 
VSELAO, VSELBO, GDIR1A, and LDCSARO control the loading of the 
CSAR and steering for its multiplexors. Refer to Table 9-1 for 
the CSAR control line functions. The CSAR can be loaded from one 
of the four multiplexed inputs (two of which have steering of 
their own), or the outputs of the multiplexors can be disabled in 
order to load zeros on an Instruction read. Refer to Figure 9-1 
for a simplified block diagram of CSAR load sources. Figure 9-2 
shows a flowchart which depicts the conditional loading of the 
CSAR. The CSAR can also be cleared to zero by System Clear 
(SCLROD) for initialization or by FESCAPO, the resulting signal 
of a manual WCS escape operation. 

The CSAR is loaded or incremented by the rising edge of RCLK1. 
When LDCSARO (3E4) is active, the CSAR is loaded on the rising 
edge of RCLK1? in all other cases it is incremented on this edge. 
Refer to Figure 9-3 for CSAR timing information. 
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TABLE 9-1 CSAR CONTROL LINE FUNCTIONS 



CONTROL LINE 



o 

PS 

•< 
w 
u 

Q 


M 


o 

a) 

> 


o 

•< 

W 


CSAR OPERATION 














LOAD FROM LINK REGISTER 











1 


LOAD FROM RD 16-27 








1 





LOAD INTERRUPT VECTOR 








1 


1 


LOAD DECODER ROM VECTOR 





1 


X 


X 


LOAD ZERO (INSTRUCTION READ) 


1 


X 


X 


X 


INCREMENT CSAR 



1668-1 



FPPFLT1 



LINK 
REG 



RDR 
16:27 



V- 



PRIORITY 

INTERRUPT 

ENCODER 



FDIR1 



DECODER 

ROM 
(DROM) 



-f- 



VSELBO 



12. 



-/- 



12 



y- 



^ 



12 



Y- 



VSELAO 



4:1 
MUX 



12 



7^ 



GDIR1A 



CSAR 



12 ADDRESSING 

— / ^TO CONTROL 

STORE 



LDCSARO 



Figure 9-1 Simplified Block Diagram of CSAR Sources 
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1006-1 




YES 



YES 



<t> 



YES 



NEXT MICRO 

INSTRUCTION 

CSAR-<— CSAR+1 



i 



VECTOR 

D2 

CSAR-«-D2 



LR- 
LR- 



-CSAR 
-LR+1 




YES 




IVJE 



YES 




NO 




VECTOR TO 

INTERRUPT 

SERVICE TBL. 

CSAR-«— X'ONN' 

NN = INT. PRIORITY 

NUMBER 



CALCULATE 


ADDRESS 


CSAR-«— 


FDIRI-*— 1 





YES 




NO 




YES 



VECTOR TO 

ILLEGAL 

FAULT 

CSAR-* — X'007' 



VECTOR TO 
INSTRUCTION 
EMULATION 
CSAR-«— D1. 



LR- 
LR- 



-CSAR 
-LR+1 



VECTOR TO 

INTERRUPT 

SERVICE TBL. 

CSAR-*-X'NN' 

NN = INT. PRIORITY 

NUMBER 



LINK 




YES 



NO 



RETURN AND 

LINK 

CSAR^^LR 

LR-«— LR+1 



RETURN 
CSAR-« — LR 



LINK 




NO 



LR- 
LR- 



-CSAR 
-LR+1 



RD BRANCH 
CSAR— — RD16:27 



Figure 9-2 Flowchart of CSAR Loading and Microinstruction Sequencing 
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Figure 9-3 CSAR Timing 

9.2.2 Link Register (LE) 

The 12-bit Link Register (LE) (Sheet 3) provides the microprogram 
with a branch and link capability. In addition, it provides a 
means of branching to a calculated microprogram address and 
provides addressing for reading from or writing to the optional 
Writable Control Store (WCS). In a branch and link 
microinstruction, the LR is unconditionally loaded with the 
contents of the CSAR. The LR, a 12-bit up counter, is then 
allowed to increment by one, pointing to the microlocation 
immediately following the branch and link microinstruction. 
Timing for a branch and link microinstruction is illustrated in 
Figure 9-<i. When a link is specified in the microprogram, gate 
09E11 (3F5) goes high (a function of BD decoding), enabling gate 
09D08 (3H7) to generate Link Register Clock (LECLKO). LRCLKO 
goes active twice during a link instruction. The first active 
condition performs a load from the CSAR, and the second active 
state increments the loaded quantity by one. LRCLKO is generated 
by the following term: 

LRCLK0=09E111«[(RCLK0A»SCLK0A)+(RCLK1«SCLK1)J . 



The low active load input to the LR , 09E080 (3H5), goes active 
during a register-to-register microinstruction specifying load 
link from the B bus via 09E09 (3H5> or a branch instruction 
specifying link 09E10 (3H5). Refer to Figure 9-5 for load 
timing. LDLR1 10D06 (3H4) active selects the CPU-B bus on the 
LP's Input multiplexors and also generates LRCLKO via 09D10 at 
RCLK1 time. The LR can be unloaded to the B bus via the 
multiplexors on Sheet 12. Refer to Section 9.2.U for the LR's 
operation with WCS. 
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Figure 9-H Link Register Timing for Branch and Link 
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Figure 9-5 Link Register Load Timing 
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9.2.3 Fixed Control Store (FCS) 



The Fixed Con 
high-speed R 
Each 32-bit 
comprised of 
Page and 
These pages a 
(CSAR201 and 
Chip Enable 
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addressing. 



trol Store (FCS) 
OM. FCS is o 

word represent 
eight Ik x 8-bit 

Page ^, both 
re selected by t 
CSAR211) utilizi 

(CE) inputs for 
tics). Refer 



holds 
rganized 
E one 

ROMs an 

of whic 
he two m 
ng the R 

chip se 
to Tabl 



the processor emulator in 
as 2,048 words of 32 bits, 
microinstruction. FCS is 
d is divided into two pages, 
h are addressed by the CSAR. 
ost significant bits of CSAR 
CM's low and high active 
lect address decoding (Sheet 
e 9-2 for control store 



FCS is addressed by the CSAR which is settled no later than 13 ns 
after the rising edge of RCLK1. The FCS ROM should be settled a 
maximum of 70 ns after CSAR addresses are settled. FCS is input 
to the ROM Data Register (RER), which is clocked by the falling 
edge of RCLK1 and requires an 8 ns set-up. 

Figure 9-6 shows FCS timing. FCS is disabled during a HCS read 
or write operation by the signal WCSSELO (10K5). Refer to 
Section 9.2.4 for further information. 

TABLE 9-2 CONTROL STORE ADDRESSING 



r- 
O 
CN 

oa 

•< 
m 
o 


1- 

M 
•< 
Ui 
U 


CONTROL STORE 
ADDRESSES (HEX) 


CONTROL STORE 
ENABLED 








000 TO 3FF 


PAGE FCS 





1 


400 TO 7FF 


PAGE 1 FCS 


1 





800 TO BFF 


PAGE WCS 


1 


1 


COO TO FFF 


PAGE 1 WCS 
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LOAD OR INCREMENT 
CSAR 



RCLK1 



CSAR 



FCS 




CSAR 
PROP 



I PROP I 

*1 13 ns H" 



3ac 



X 



100 ns- 




LOAD 
RDR 



CSAR201-311 SETTLED 



FCS ACCESS 70 ns 



y. 



SRD001-311 SETTLED 



Figure 9-6 FCS Timing 
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9.2.4 Writable Control Store (WCS) 

The WCS option, when equipped, provides the means for entering 
and executing user defined microinstructions. The WCS option is 
configured as 2,048 words by 32 bits held in volatile high-speed 
Pandom Access Memory (RAM), and operates as an extension of 
control store. The WCS option is composed of 64 Ik x 1-bit RAMs 
(Sheets 5, 6, 7, and 8). Addresses to the WCS are multiplexed. 
In the execution mode, addressing is provided by the CSAR 
(WCSSEL0A=1) and microinstructions may be fetched from WCS when 
selected (refer to Table 9-2 for control store addressing). In 
the read or write WCS modes, WCSSELOA (10K5) active, addressing 
is provided by the LR. Data is transferred to or from the B bus. 
The LR must be preloaded with the starting WCS address before a 
WCS transfer begins; it is automatically incremented upon 
completion of that transfer by the "WCS INC." term of IC 09D 
(3G7). A read or write WCS begins with WCS1 ( 10E4) going active. 
Refer to Figure 9-7 for WCS timing. WCS1 active and IC 10B06 
high causes the WCS select flip-flop (IC 10B09,10) to set. 

WCSSELO disables the FCS (Sheet 4) and WCSSEL1 (IC 10B09); 
enables the chip select steering to be a function of the LR ; 
enables the WCS read clock (CKWCSRO) for read operations (RD080 
inactive); and steers the WCS address multiplexors (Sheets 5 and 
7) to select the LR inputs. A read or write WCS operation 
requires two CPU clocks. This is -accomplished by activating 
option stop (OPSTOP0-10F3). QPSTOPO generates an RSTOPO on the 
CPU-D board, which prevents the genera.tion of RCLK1. The input 
to the WCS skip clock flip-flop, IC 10B02, goes high at the 
beginning of a WCS read/write operation., The next rising edge of 
BCLKO causes the output of the skip clock flip-flop, IC 10B06, to 
go low, forcing OPSTOPO inactive and the input to the WCS select 
flip-flop low. The next rising edge of SCLKOA resets the WCS 
select flipr-flop, completing the operation. All of the preceding 
timing description is common for a WCS read or write operation. 
The following paragraphs describe particulars for a Read or Write 
WCS. 

Write WCS 

The output of gate 09C03 (WCS1 ANDed with 10B06) is, in turn, 
ANDed with ED081, causing Write WCS (WWCS1) to go active. This 
signal and its complement, WWCSO, enable the data input buffers 
(Sheets 5, 6, 7, and 8) to the WCS RAM. The WCS Write Enables 
(WCSWEOO and WCSWE10) are generated by the following terms: 

WCSWEOO = WCSCE01«WWCS1»SCLK1A«BCLK1A 
WCSWE10 = WCSCE11«WWCS1«SCLK1A«BCLK1A 

NOTE 

WCSCE01 is the output of gate 07B03 
(10L2). WCSCE11 is the output of gate 
07B06 (10L3). 
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Figure 9-7 HCS Timing 



Read WCS 

The output of IC 10C06 (lOBI) (WCS1 NANDsd with RD080) is used to 
enable the four octal latches (ICs 11H, 11J, 14H, and mj at 
schematic location 10A) to drive the B bus. These latches are 
clocked by the rising edge of the WCS read clock (CKWCSRO). 
CKWCSRO is generated by the following term; 

CKWCSB0=WCSSEL1«BCLK1A«RD08 0. 

If the microprogram is hung on a routine in WCS, due either to a 
programming error or a faulty WCS memory device, control can be 
returned to the System Control Terminal by placing the console in 
the single mode and depressing the HALT/EXE switch. This causes 
the CSAR to be cleared, FESCAPO (-SEe) active and forces the 
microprogram to enter the console service routine. 



9.2.5 ROM Data Register (RER) 

The ROM data register latches the output of control store on a 
microinstruction fetch and presents its outputs to the processor 
as the ROM Data (RD) bus. (Refer to Sheet 9 of the schematics.) 
The four most significant bits of the RDR ( RD001-RD031 ) are 
composed of J-K flip-flops and are clocked by the falling edge of 
RCLK1A. The remaining 28 bits (RD041 :RD3 1 1 ) are composed of 
guad-C flip-flops and are clocked by the rising edge of RCLKO. 
(Refer to Figure 9-6, FCS Timing.) 

On an initialize, the RDR is cleared by the ROM Data Clear signal 
(RDCLRO). RDCLRO is the output of a cross-coupled latch (2K7) 
which is set by SCLROD (Systems Clear) and remains set, holding 
the RDR cleared, until the CSAR increments to X'004'. RDCLRO Is 
reset when CSAR290 goes active. 



9.2.6 Decoder ROM (DROM) and Privileged Illegal ROM (PILROM) 

The DROM and PILROM provide the hardware with the calculate 
address (D1, D2), privileged and illegal instruction vector 
addressing for the Processor Emulator (05-090). Listings for the 
DROM and PILROM (and the format ROM on the CPU-D board) appear in 
the microprogram listing (05-090A13). Refer to Table 9-3 for an 
explanation of this data. 

The DROM is organized as 512 words of 12 bits each and consists 
of three 512k x U-bit high-speed ROMs (Sheet 10). The DROM is 
addressed by the 8-bit op-code field of the instruction register 
(IR000-IR070) , located on the CPU-D board, and provides the D1 or 
D2 vector address to the CSAR multiplexor. FDIR1 (3K8) (decoded 
instruction read flip-flop) goes active on the first clock of an 
instruction fetch and is used as the most significant address of 
the DROM. When FDIR1 is active, D1 is selected; when inactive, 
the DROM outputs the D2 vector address. The 256 word by U-bit 
PILROM has two functional variations, 19-188F25 (PILROM without 
WCS option) and 19-188F27 (PILROM with WCS option). (Refer to 
Table 9-3 for further information.) 
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TABLE 9-3 LISTING INFORMATICN FOR DROM, PILROMs AMD FORMAT ROM 



Refer to the listing of the Processor Emulator (05-090A13). 



ADDRESS 


DATA 


DESCRIPTION 


08NN 
09NN 


0000 XYYY 
0000 ZWWW 


PIL, D1 VECTOR 
Format, D2 VECTOR 



where: NN = 



IR001 - IR071, the 8-bit op-code field of the 
instruction register. 



X = PRIV1, C0MILL1, FLTILLI^, and WCS, respectively, 
the output of the PILROM (see Note) in Hexadeci- 
mal. 

YYY = DD201 - DD311, the output of the decoder ROM's D1 
vector in hexadecimal. 

WWW = DD201 - DD311, the output of the decoder ROM's D2 
vector in hexadecimal. 

Z = RX1, RI20, RXRX1, and RR1, respectively, the out- 
put of the CPU-D format ROM in hexadecimal. 



NOTE 

The listing (05-090A13) represents the 
19-188F27 PILROM, for a WCS equipped 
CPU-A board. A non-WCS CtPU-A board is 
equipped with the 19-188F25 PILROM 
which has the following differences 
underlined: 



08E5 



0000 



U3B5 



ILEG 



08E8 


0000 


4387 


ILEG 


08E9 


0000 


iL3B3 


ILEQ 
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The WCS Execute (WCSEX1) output of the PILROM goes active when an 
Enter Control Store (EDCS) or a Branch to Control Store (BDCS) 
user instruction is being executed. WC9EX1 is the input to the 
WCS Execute flip-flop which clocks FWCSEX1 active on the next 
rising edge of RCLK1 . FWCSEX1 enables the CSAR to fetch 
microinstructions from the optional WCS. 



TABLE 9-i| ILLEGAL FAULT CONDITIONS 



Base Algorithm for YSELAO at D1 time 

V SELA O = FDIR1»(C0MILL1+FDIR1«PRIV1«PSW231+FLTILL» 
(FPF1+FFP1«P3W131)+MATMPE0] 



EXPLANATION OF FAULT CONDITIONS 



FAULT CONDITION 


REASON 


FDIR1«C0MILL1 
FDIR1»PRIV1»PSW231 


Illegal Instruction 

Privileged Instruction 

Illegal Floating-Point 
Instruction (HPFPP not 
equipped ) 

Privileged Floating-Point 
Instruction 

Machine Malfunction 


FDIR1»FLTILL1«FPP1 

FDIR1»FLTILL1»FPP1»PSW131 
FDIR1»HATMPE0 
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9.3 BRANCH LOGIC 

The branch logic provides 16 testable conditions for microprogram 
decisions. These conditions are input to four tt-to-1 
multiplexors with RD071 and BD081 controlling their select lines, 
breaking the conditions down into four groups of four conditions 
each (see Sheet 11). Furthermore, the outputs of the 
multiplexors are NORed, which allows more than one condition to 
be tested at a time by enabling ar disabling individual 
multiplexors. Refer to Table 9-5, which shows the grouping of 
conditions and the controlling RD bits. A branch 
microinstruction begins with RDCH and RD051 active, causing 
BRANCHO and its complement BRANCH1 to become active (see Sheet 
3). The four multiplexor outputs are NQRed with BTvANCHO to cause 
True Branch (TBRCHO) active when the selected condition(s) are 
true. RD061 determines whether a true branch (BD061 inactive) or 
a false branch (RD061 active) condition is specified. Load CSAR 
(LDCSARO) is used to load the CSAR with the branch address. 
LDCSARO goes active on a branch by the following algorithms; 

LDCSAR0=TRBPCH1+FBRCH1 



True branch TR BR CH 1 =TBRCH0«RDO6O •BRANCH 1 
False branch FBRCH1 =TBRCH0«RD061 



Vector selects A and B (VSELAO and VSELBO), used to steer the 
CSAR input multiplexor, are affected by the following algorithms 
during a branch: 



VSELB0=BRANCH1»GBRCH1»RD131#INT1 

GBRCH1 = TRBRCH1-l-FB RCH1 

VSELA0=RD131»INT1»RD150«(RD060»TBRCH1«BRANCH1+TBRCH0»RD061) 



A conditional return is specified during a branch when RD150 is 
active, which causes VSELAO to be low. An Interrupt Vector Jam 
Enable (IVJE) may also be specif ied with a branch and is 
represented above as RD131«INT1, IVJE inactive. IVJE is 
explained in Section 9.4. 
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TABLE 9-5 BRANCH CONDITION GROUPS 
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Branch True 




1 
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Branch False 
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Carry Flag 
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Overflow Flag 
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Greater Than Flag 
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1 

1 


EPF 
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Early Power Fail Interrupt 
Floating-Point Processor 
Strap 






1 




1 


YDC 


Carry-out from YD Register 



9.4 INTERRUPT SUPPORT 



9.4.1 Priority Interrupt Encoder (PIE) 



The Priority 
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priority, 
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pending (if 
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vector. 
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Encoder 
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address 
d jams 
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X'007' 
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interru 
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for the 
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which is 



ovid 

pts 

le 

high 

rupt 

ng o 

At 
es t 
used 



es the 
in the 
conditio 
est prio 

line 

f interr 

calculat 

he prio 

for the 



microp 
order o 
ns. T 
rity in 
(INT1) 
upt pri 
e addre 
rity e 

illega 



rograras 
f their 
he PIE 
terrupt 
active 
orities 
ss time 
ncoder, 
1 fault 



External interrupts ( ATN00-ATN30 ) are masked by certain PSW bits. 
Refer to Table 9-7 for external interrupt masking. A 256 x 4-bit 
ROM decodes the PSW mask bits and outputs external interrupt 
enable lines (13D6). A listing for the external interrupt mask 
ROM appears in Table 9-8. 
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TABLE 9-6 INTERRUPT PRIORITIES 



INTERRUPTS 
(IN ORDER OF 
PRIORITY) 


ACTIVE 
SIGNAL 


MASK 


ENTRY TO 
INTERRUPT 
SERVICE 
TABLE 


ENTRY TO 
ILLEGAL 
FAULT 
SERVICE 


Alignment Fault 


ALGNO 


None 


008 


Disabled 


Noncorrec table 
Memory Error 


FNCEO 


PSM21 


009 


007 


Memory Address 
Translator Fault 


MATO 


Primary Power Fail 


FPPF1 


None 


OOA 


Disabled 


Console Attention 


CATNO 


Single Step 


SNGLO 


Early Power Fail 


FEPF1 


PSW18 


GOB 


External Interrupt 
Level 


ATNOO 


See 

Table 

9-7 


OOC 


External Interrupt 
Level 1 


ATN10 


OOD 


External Interrupt 
Level 2 


ATN20 


ODE 


External Interrupt 
Level 3 


ATN30 


OOF 


Illegal Instruction 


C0MILL1 


None 


Disabled 


007 


Privileged 
Instruction 


PRIV1 


PSW23 


Floating-Point 
Instruction 


FLTILL1 


PSW13 


Floating-Point 
Processor 
Arithmetic Fault 


FPPFLTO 


See 
Note 


018 


Disabled 



NOTE 

FPPFLTO is enabled by an Instruction 
Read (IR) and Read Condition Code (RCC) 
from the HPFPP. 



9-m 
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TABLE 9-7 EXTERNAL INTERRUPT MASKING 



PSH 


BITS 


17 


20 











1 


1 





1 


1 



All Levels Disabled 

Higher levels Enabled 

All Levels Enabled 

Current and Higher Levels Enabled 

where the current level is a function of the currently active 
register set. 



PSH BITS 


EXTERNAL INTERRUPT ENABLED 


17 


20 


25 


26 


27 


LEVEL 


LEVEL 1 


LEVEL 2 


LEVEL 3 








X 


X 


X 


NO 


NO 


NO 


NO 
















NO 


NO 


NO 


NO 













1 


YES 


NO 


NO 


NO 










1 





YES 


YES 


NO 


NO 










1 


1 


YES 


YES 


YES 


NO 







1 








YES 


YES 


YES 


YES 







1 





1 


YES 


YES 


YES 


YES 







1 


1 





YES 


YES 


YES 


YES 







1 


1 


1 


YES 


YES 


YES 


YES 






X 


X 


X 


YES 


YES 


YES 


YES 















YES 


NO 


NO 


NO 












1 


YES 


YES 


NO 


NO 









1 





YES 


YES 


YES 


NO 









1 


1 


YES 


YES 


YES 


YES 






1 








YES 


YES 


YES 


YES 






1 





1 


YES 


YES 


YES 


YES 






1 


1 





YES 


YES 


YES 


YES 






1 


1 


1 


YES 


YES 


YES 


YES 



X = Don't Care 
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TABLE 9-8 LISTING FOR ROM IC 19-ia2Fa4 EXTERNAL INTERRUPT 
MASK ROM 



ADDRESS 


DATA 


ADDRESS 


DATA 


ADDRESS 


DATA 


00 





10 


F 


20^ 




01 





11 


F 


: 

• 




Not Used, 


02 





12 


F 




Should be 


03 





13 


F 


FFJ 




Zero 


04 





m 


F 






05 





15 


F 






06 





16 


F 






07 





17 


F 






08 





18 


8 






09 


8 


19 


C 






OA 


C 


1A 


E 






OB 


E 


IB 


F 






OC 


F 


IC 


F 






OD 


F 


1D 


F 






OE 


F 


IE 


F 






OF 


F 


IF 


F 







All data in hexadecimal 



9. a. 2 Interrupt Vector Jam Enable (IVJE) 



The IVJE logic provides the 
vectored branch capabilit 
microprogram can enable the 
microinstruction. A branch 
setting RD151. In this case, 
branch condition is satisf 
(interrupt) is active, the CS 
encoder and a branch is t 
X*008-0OF*, (refer to Figure 
satisfied and INT1 is not 
address (Sheet 2). If the br 
CSAR does not load (LDCSARO-i 
the CSAR increments to the n 
An Instruction read microinst 
INT1 active jams GDIR1 a 
Instruction Read; the CSAR 1 
encoder causing a branch to t 
is inactive, GDIR1 and GDIR1A 
Read. 



microprogram with 
y for interrupt 
IVJE logic with 
microinstruction 
a 2'-way branch is p 
led (GBRCH1 activ 
AR loads from the pr 
aken to the Interrup 
9-2). If the branc 
active, the CSAR loa 
anch condition is no 
nactive, 3E5), INT1 
ext sequential micro 
ruction enables IVJE 
nd GDIR1A inactive 
oads from the pri 
he Interrupt Service 
go active, beginnin 



a conditional 

handling. The 

a branch IVJE 

enables IVJE by 

ossible. If the 

e), and INT1 

iority interrupt 

t Service Table, 

h condition is 

ds the RD branch 

t satisfied, the 

is ignored, and 

program address. 

automatically. 

, aborting the 

ority interrupt 

Table. If INT1 

g an Instruction 



Branch IVJE and IR may be specified in the same microinstruction. 
Refer to Figure 9-8 for an example of this condition. 



9-16 
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130 
131 
132 
13^ 
134 



INTCRRUPTIBLC W4IT LOOP 



.^2251300 



0011 
0012 



002C F480 
DClC 0121 



136 
13T 



TMAIT 
HA IT 



NI NULL.PSM.««0»tE)t() TEST PSU B16: 

BT GtLtUAIT.CYDtSUA^IVJE^IR WAIT IF SET; ELSE EXIT. 



J7251 JfiO 

5?2"jiJro 



0013 006C 0030 



139 
14 
141 
142 



EXIT 



NULLfMDR.IR 



GLOBAL EXIT. 

IF MEHORY READING AT TERMINATIONt 

FAULTS LEFT OUEUEO UNTIL IR. 



»?2S1400 

.^??'»i4in 

i22514?0 



1674-1 



C START \ 
X'0012' J 




BRANCH 



YES 



O 



IR 




INT 



YES 



NO 




INT 



YES 



NO 



VECTOR TO 
INTERRUPT 

SERVICE 

TABLE 



RD BRANCH 

TO 

WAIT 



VECTOR TO 
INTERRUPT 

SERVICE 

TABLE 



INSTRUCTION 
READ 
CSAR*-0 





I 
o 
cc 
m 


I 
o 

DC 
CO 
QC 

h- 


o 
cc 

< 

in 
o 

Q 


o 

< 

_i 
m 

> 


o 

m 

_j 

LU 
> 


< 

Q 
(J 


A 

N 
A 

N 


A 

A 
N 

N 


A 

A 
N 

N 


A 

A 
A 

A 


A 

N 
A 

X 


N 

A 

N 

X 


N 

N 

N 

A 



A = ACTIVE 

N = NOT ACTIVE 

X = DON'T CARE 



NOTE: THIS EXAMPLE IS EXTRACTED FROM THE PROCESS EMULATOR - 05-090. 



Figure 9-8 Example of a Branch with IVJE and IR 
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9.5 INITIALIZE CONTROL 

The initialize control logic provides tlie processor with an 
orderly shut-down and restart capability. System initialization 
is pertormed as a result of one of the following conditions: 

1. Placing the System Control Panel STANDBy-ON-LOCK switch 
in the STANDBY position, 

2. Operating the System Control Panel INITIALIZE switch, 

3. Power Fail Detect (PFDTO) activated by an external 
source, such as the watchdog timer or the Loader Storage 
Unit (LSU), 

4. PFDTO activated by the Power Subsystem Controller (PSC) 
as a result of AC or DC voltage fault, 

5. Operating the MAINTENANCE RESET switch on the power 
system front panel, or 

6. Command Power Down (POWO) executed by the microprogram. 

The system initialization logic interfaces with the PSC through 
the following signals (refer to the CPU-A schematics, 35-767D08, 
Sheet U): 

1. NVMO (Non-Valid Memory) 

2. NVRSO (Non-Valid Memory Reset) 

3. PRDY1 (Power Ready) 

t». SCLRS1 (System Clear Sense) 
5. SCLSO (System Clear) 

The NVMO signal is received by the processor on the Local Bank 
Controller (LBC) where it is buffered and gated with the 
nonconfigured memory signal and sent to the CPU-A as Gated Memory 
Voltage Failure (GHVFO- 1 1B6) . NVMO is active, from the PSC, as 
a result of memory voltage (P5U) having gone out of regulation. 
This signal is a testable branch condition and is used by the 
microprogram during the power-up on initialize sequence, to 
determine a cold-start or warm-start condition. 

The NVRSO signal is a > 1.4 ms pulse to the PSC which causes the 
NVMO signal to be reset. 



9-18 47-004 R19 



The PEDY1 signal indicates the condition of all AC and DC 

voltages to the system. On powering up, PSDY1 is active > 100 ms 

after all DC voltages are in regulation and is inactive 3 ms 

minimum before DC voltages are out of regulation. (Refer to 
Figure 9-9.) 

SCLRS1 is a command signal to the PSC which, when active, causes 
SCLRO active. 



9.5.1 Initialization 

Refer to Figures 9-9 and 9-10 during this discussion. 

Initialization is started by PFDTO (1485) active for one of the 
foregoing reasons. The cross-coupled latch at schematic location 
mD5 latches and debounces PFDTO and its output (IC 16S08) 
triggers the 1 ms power fail timer, IC 12S05. The leading edge 
of this pulse sets the Early Power Fail Fllp-Flop (FEPF1) which, 
with PSW181 active, provides the processor with an Early Power 
Detect interrupt. (Refer to Section 9.4,1, Priority Interrupt 
Encoder.) The trailing edge of the 1 ms power fail timer pulse 
sets the Primary Power Fail Flip-Flop (FPPF1), which provides a 
nonmaskable interrupt to the microprogram. 

Under normal operating conditions, the microprogram is 
interrupted by the Primary Power Fail (PPF) interrupt, performs 
its shut-down routine, and issues the command Power-Down (POWO). 
Command POWO is then latched by the cross-coupled latch at 
schematic location 14C8 and input to the analog pulse stretcher 
comprised of three comparators in IC location 15S. The pulse 
stretcher passes the low input, forcing the transistor 14M (14L9) 
off, SCLRS1 active, and the PSC responds with SCLRO active 
approximately 3 ms later. SCLRO resets the cross-coupled latch 
at mCfi, causing the input to the analog pulse stretcher high. 
The pulse stretcher then delays that input 500 ms before 
deactivating SCLRS1. 

If processor clocks are stopped (e.g., by the Test Aid), system 
initialization must be forced by placing the System Control Panel 
STANDBY-ON-LOCK switch in the STANDBY position, shutting off 
processor power (P5). This causes PRDY1, inactive from the PSC 
and causes SCLRS1 active by removing the base drive voltage from 
transistor 14M (1tL9). 
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1860 



OUT OF REGULATION 

IN REGULATION 




PFDTO 



Figure 9-9 Power-Down, Power-Up Timing 



1861 



PFDTO 



16S08 



1 ms 
TIMER 



FEPF1 



FPPF1 



\ 



SCLRO 



PFDTO MUST BE INACTIVE 
BEFORE SCLRO INACTIVE - 



-ff- 



-fy- 



-fi- 



-fi- 



(. PULSE STRETCH 
N-* 500 ms » J 




Figure 9-10 Initialize Timing 
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9.6 TEST AID 

A Test Aid is provided on the CPU-A board which gives the 

customer engineer or technician the means for halting the 

microprogram or a SYNC pulse for troubleshooting. (Refer to 
Sheet 15 of the schematics.) 

The Test Aid provides four switch selectable methods of halting 
the processor. The 16 DIP switches in the connector 5 location 
of the CPU-A board enable the four match conditions*, as well as 
providing an input for the raicroaddress roatch/SYNC. A chart is 
provided at schematic location 15H1 which shows the switch 
functions. The external trap (EXTRAPO) condition is enabled by- 
placing switch 1 in the ON position. Its input must be settled 
20 ns before the falling edge of CLK1. 

The second DIP switch causes the processor to halt whenever 
CSAP.201 is active. This is provided to trap the microprogram 
whenever a WCS address is loaded in the CSAR. The single switch 
(switch 3) places the microprocessor in the single-step mode. In 
this mode, one microinstruction is executed each time the ADVANCE 
switch located on the CPU-D board is depressed. 

The fourth switch enables the CSAR address match condition. 
Switches 5-8 and 1-8 on the right~hand DIP provide the address 
match information. 

Any of the previously mentioned conditions, when enabled, cause 
TRAPO to go active, signaling the CPU-D to halt clocks. 

The SYNC (SYNO) output goes active when the match switches and 
the CSAR outputs are the same and BCLKO is inactive, providing a 
low active pulse at the beginning of the selected 
microinstruction. This pulse may be used as SYNC input to an 
oscilloscope or logic analyzer. 



9.7 MNEMONICS 

The following is a list of mnemonics found on the CPU-A board. 
The meaning and the 35-767D08 schematic source of each signal are 
provided. 



MNEMONIC MEANING LOCATION 



AENHO "A" enable high ~ used by CPU-B 13E4 

to control the most significant 
16 bits of the A bus 

AENLO "A" enable low - used by CPU-B to 13E5 

control the least significant 16 
bits of the A bus 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

ALGNO Alignment error signal from CPU-D 13E9 

that indicates an alignment fault 
has been detected 

APSM281;311 Auxiliary PSW bits 28i31 - 11G8 

used by the branch logic to deter- 
mine user mask match 

ATN000:030 I/O attention lines - these are 13A7 

the four levels of I/O interrupts 
from the multiplexor bus. 

B001:311 B bus bits 00:31 - B bus Sheets 5/6,7, 

source data from the CEU-A and 8 

BCLKO Buffered clock 12D2 

BRANCHO Branch decoded from RD bits 3E4 

BSTKSO BD decoded output for the B 13Na 

stack latch on the CPU-B 

CATN1 Console attention interrupt from 11F4 

the System Control Panel 

CCATNO ED decoded clear console atten- 12J3 

tion 

CKWCSEO Clock writable control store reg- 10H5 

ister clock that latches the out- 
put of writable control store 

CL070 Control line 7 - early indication iaF6 

of pending power failure provided 
for I/O devices 

CLK1A System clock net for CPU-A from 12A2 

the CPU-D board 

CLKCCO Clock condition code - used by the 11D9 

CPU-A to load the auxiliary condi- 
tion code 

CLKPSWO Clock PSW - clock decoded by RD 13E3 

to load the PSW 

C0MILL1 Communication illegal - defines 10K9 

communication instructions option 
as being illegal 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

C0MM1 Strap option to allow the communi- 11J2 

cation instruction package 

CSAE200:310 Control store address register Sheet 2 

bits 20:31 - used to select 
words in control store 



DCLiCD Destination clock - clock used 12E4 

to load registers 

DD201:311 Decoder read-only-memory data - Sheet 10 

data used to vector to instruc- 
tion emulation routine 

DEXBO RD decoded exchange byte for the 13N1 

CPU-C board 

DEXTO RD decoded sign extension - 13E1 

signal to CPU-C to perform 
sign extension on the MDR source 

DFTENO RD decoded double-precdsion 13N9 

floating-point enable - optional 
High Performance Floating-Point 
Processor is conditioned for a 
double-precision operation. 

DIRO RD decoded instruction read - used 3B5 

to initiate instruction fetch and 
calculate address 

DISAO Disable A source data - gener- 13B5 

ated on the CPU-D board during 
calculate address to inhibit data 
from the general register selected 
by the YS or X2 fields 

DISBO Disable B source data - generated 13J3 

on the CPU-D board during calculate 
address to inhibit data from the B 
source MDR 

DISCSO Disable control store UB4 

DISDRM1 Disable decoder read-only-memories HBH 

DIVO RD decoded fixed-point divide 12J3 

operation 

DSTOPO Destination stop - inhibits the 12BU 

generation of destination clocks 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



DWSHFTO 



RD decoded doubleword shift - 
provides 64-bit shift capaBility 



t2L8 



ENBO 
EN BSD 



ENCSAE1 



EXTBAPO 



Enable CPU-A board B bus sources 12L8 

Enable B source data on the CPU-B 12L8 
board - gates bits 0:15 of the 
shift register or zeros onto 
the B bus 

Enable control store address reg- Sheet 15 
ister - allows the CSAR to cou-nt 
up by one on each RCLK 

External trap - test feature 15C9 

provided to allow an external 
function to cause the micro- 
processor to halt when the 
external event occurs 



FCATN1 



FDIRO 



FEPF1 



FESCAPO 



FLR281:311 



FLTILL1 



Flip-flops set side output of 11H5 
console attention 

Flip-flop reset side output of 3E8 
gated decoded instruction read - 
set first clock after DIR if 
branch is not valid 

Flip-flop set output of early 14H1 
power fail detections 

Flip-flop reset output of writable 3E8 
control store escape - provides the 
ability to escape from a hung 
HCS microprogram 

Output of the flag register used Sheet 11 
to be directly tested by the 
microcode or to be loaded into the 
auxiliary PSW 

Floating-point instructions are 10K9 
illegal - Privileged/Illegal 
read-only-memory output that 
can force vector to illegal 
instrOction 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

FNCEO Flip-flop reset output from CPU-D 11B2 

board which Indicates that a double- 
bit error has occurred in local 
memory 

FPPFLTO Floating-point processor fault - 13A9 

indicates an arithmetic fault 
interrupt from the high perfor- 
mance floating-point processor 

FPPFO Output of the primary power fail- 11B2 

ure flip-flop - the signal causes 
a testable branch condition to be- 
come valid, causing the microprogram 
to shut down. 

FPP1 Strap option on the CPU-A that, 14H4 

depending on how it is strapped, 
indicates the presence, or lack of 
presence, of the high-speed float- 
ing-point processor 

FSCATNO Output of latch used to synchro- 11G3 

nize the console attention 
interrupt to the system clocks 

FSHPEC Output of latch used to delay the Sheet 3 

receipt of the double-bit error 
indication from the CPU-D 

FSPPFO Output of latch used to delay the 11G2 

branch testability of the primary 
power failure flip-flop 

FWCSEX1 Flip-flop output that indicates 10M8 

that a writable control store in- 
struction is in process. This allows 
the upper page of control store to 
be WCS. 

GBRCH1 Gated branch - this signal indi- 11R3 

cates that a branch occurs, regard- 
less of whether it is a true or 
false branch. 

GDIBO Gated decoded instruction read - 3E7 

signal provided for the CPU-D 
board to indicate the start of 
an instruction fetch. Consists 
of ED decoded IR and branch not 
valid. 
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SCHEMATIC 
MNEMONIC MEANING LOCAriON 

GFLE291 Gated flag register bit 29 - flag 13N2 

register bit 29 (overflow) is ORed 
with the false SYNC timeout 
of the I/O system. 

GRD091:1'H Gated RD bits that control the type 13N2 

of operation to be performed by the 
fixed-point ALU. When floating- 
point operations are specified in 
the microinstruction, the ALU is 
forced into a load B operation. 
When the calculate address logic 
disables the B source, the ALU is 
forced into a load A operation. 

GSNGLO Gated single - the single cycle 11F5 

flip-flop output is gated by 
decoded instruction read. 



HWO Halfword I/O signal - when this 11B6 

signal is low, the currently 
selected I/O device provides 
for halfword data paths. 



INT1 Interrupt pending - this signal 13H8 

is used by the CSAR control 
logic to force pending inter- 
rupt service. 

IR000-IR070 Instruction register bits 0s7 - Sheet 10 

this is the user-level operation 
code portion of the Instruction 
Register. The DROM uses the 
op-code for vector address data. 



JAMCIO Jam carry-in to the ALU on 12K2 

CPU-B board 



LDCSAEO Load the control store address 3E5 

register - the outputs of the CSAR 
multiplexors are loaded into the 
CSAR on the leading edge of RCLK. 

LDIOO RD decoded load I/O - used to 13E2 

disable E field decoding during 
I/O operations 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



LDLKO 

LFLBO 

LR201-I.R311 
LRCLKO 

LSRO 



MATO 



MATMPEO 



MAT201-MAT311 



MEXTO 



MPYO 



MSK1 



MSNGLO 



RD decoding of load link register - 1274 
data in the E bus is loaded into 
the CSAR on the trailing edge of 
DCLK. 



13E3 

Sheets 7, 10 
3J7 

13D2 



RD decoding of load flag register • 
signal generated by the CPU-B 
enables the flag register to load 
from the S bus. 

Link register bits 20:31 

Link register clock - used to load 
and increment the link register 

RD decoded load shift register - 
the shift register on the 
CPU-B is the destination and 
is loaded with the data 
on the S bus. 



Signal supplied by the CPU-C board 11G3 
that indicates a MAT interrupt 

Logical OR of MAT interrupt and 13E9 
noncorrectable error interrupt - 
used to force interrupt vector 

Test aid match data switches used Sheet 15 
to select CSAR address match 

Match external switch - allows 15C8 
the stopping of the micro- 
program because of an external 
event 

RD decoding of the E field 12J3 

specifying a multiply operation 

Branch mask valid - the ANDing of 11L7 

the PSW condition code and the 

YD field of IR has been satisfied. 

User instruction branch takes place. 

Test aid switch that allows the 15C8 
microprogram to be advanced one 
step at a time. Actual stepping 
is done oa the CPU-D board. 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 



MVFO Memory voltage failure - this 11B6 

signal is supplied by the LBC. 
During power up, it indicates that 
the Memory Voltage (P5U) went out 
of regulation (memory data is un- 
reliable) or during normal opera- 
tion MVF indicates, if NCEO is also 
active, that nonpresent memory has 
been accessed. 

MWCSO Test aid switch that stops the 15C8 

microprocessor when CS'AR20 becomes 
active. This occurs when fetching 
microinstruction from WCS. 



NVESO Nonvalid memory reset - active low IHSU 

resets the nonvalid memory signal 
from the PSC. 



OPSTOPO Option stop signal caused by read- 10G3 

ing from or writing into WCS - this 
is supplied to the CPU-D and causes 
the microprogram to stop. 

PFDTO Power failure detected - caused 14B5 

by the power supply, INITIALIZE 
switch, or KEY switch. This signal 
causes the eventual shut-down of 
the processor. 

POHO RD decoding of the E and YDFF, 1407 

indicating a command to power-down 
the processor 

PBDYI Power ready - high active if^^5 V) 14M7 

all voltages ready and in regula- 
tion 

PRIV1 Privileged instruction op-code 10K9 

is contained in the instruction 
register. This is an output of 
the PILROM. 

PSW131:271 Program status word bits 13:27 Sheets 3, 13 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 



RCATNO Reset console attention - part of 11B5 

the HALT/SUN switch on the System 
Control Panel. Controls console 
attention interrupt. 

RCLKO System clock that is allowed only 12D3 

when ESTOP is inactive - used to 
advance CSAR, load ED ;register, 
etc. 

ED001:311 ED register data output bits 0:31 - Sheet 9 

this data represents the micro- 
instruction word. 

RDCLRO RD register clear 9A2 

REPFO Heset early power fail interrupt mE6 

ESHINTO Reset shared memory early power 14E5 

fail interrupt 

ESTOPO ROM stop - used to inhibit system 12B2 

clocks when necessary to prevent 
the incrementing or loading of 
the CSAR and RDR 



SCATNO Set console attention - part of 11B5 

the HALT/RUN switch on the System 
Control Panel. This controls the 
console attention interrupts. 

SCLK1 Skewed system clock - this clock 12E5 

is delayed by 50 ns from the 
regular clock. 

SCLEO Systems clear - resets the 14B9 

processor and all devices 

SCLRS1 System clear sense - high active 1UM8 

(fts15 V) causes system clear 
active from the PSC 

SETSNGLO Set single step - active low 14F7 

causes the single-step user in- 
struction flop to be set. 

SFTENO Single-precision floating-point 13J3 

operation enabled 
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SCHEMATIC 
MNEKONIC MEANING LOCATION 

SHO Shift - generated by the CPU-B 13B5 

board - disables the A bus 
multiplexor during multiply 
operations when a shift only 
is required 

SHINTO Shared memory early power fail 14F5 

interrupt 

SNGLO Signals from the single switch 11B4 

SNGL1A on the System Control Panel - 3B9 

these signals cause the micro- 
program to cycle each user in- 
struction and halt until HALT/BUN 
is depressed. 

SE00:10 Shift register control signals - Sheet 13 

these signals are generated 
for the CPU-B to control shift 
register operations (load, 
shift right, shift left). 

SRD0015311 Source RD bits 00;31 - Sheet 5 

these are control store output 
signals that set or reset 
RD bits. 

SVG Set overflow - generated by the 13G2 

I/O control logic on the CPU-D 
when a false SYNC timeout occurs. 

SWAC Set wait - decoded from the E 12J2 

field portion of the micro- 
instruction 

SYNO SYNC - test point which is 15K5 

activated each time a system 
clock occurs during the selected 
CSAS address match 



TBBCHO True branch - indicates the speci- 11B2 

fied branch condition has been 
met 

TEAPO Trap - test aid signal indicating 15K6 

that the selected match function 
has been found. The CPU-D causes 
an RSTOP to occur when Trap is 
active . 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

ULLRO Unload link register - RD decod- 12K6 

Ing of the link register as a 
source 

ULSRO Unload shift register - RD 12J6 

decoding of the shift register 
as a source; supplied to the 
CPU-B 

UNNLDO Unnormalized load - E field 12J3 

decoding of unnorraalized 
load. The normalizing logic 
of the HPFPP is disabled. 

UPSWO Unload program status word 1304 

VECT01:31 Vector jam data lines - these Sheets 2, 3 

lines are loaded into the least 
significant four address lines 
of the CSAR for interrupt 
service. 

VSELAO Data select lines on the 4:1 3L2 

VSELBO multiplexors that determine 2B1 

the source of data to be 

loaded into the CSAR 



WAIT1 This signal is generated by the iaN2 

CYD&SWA E field option. When 
active, the WAIT indicator on the 
System Control Panel is illuminated. 

WCS1 RD decoding of the module 10F3 

control field of the micro- 
instruction - when active, the WCS 
is the selected module., 

WCSA00:90 Writable control store address Sheets 5, 7 

selection lines - select a 
specific word in WCS 

WCSCEOO Writable control store chip select 5B7 

control 

WCSEX1 Decoder ROM output that indicates 10L8 

that a writable control store 
instruction is being executed 

WCSSELO Writable control store selected 4B5 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

WCSWEOO Writable control store write 5B7 

enable - used to write into 
WCS, Page 

WCSWE10 WCS write enable used to write 5B8 

into WCS, Page 1 

YD08l!l11 YD field of the instruction Sheet 11 

register - the YD field selects 
one of 16 general registers, 
normally used for a user in- 
struction destination. 

YDC1 YD field carry - this signal 11K5 

indicates that the YD field is 
equal to XT' . 

YDFENO YD function enable - low active 12J3 

enables the YD function field 
decoder. 
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CHAPTER 10 
CPU-B BOARD 



10,1 INTRODUCTION 

The CPU-B board contains the main Arithmetic Logic Unit (ALU), 
the register stack, the Program Status Word (PSW) register, the 
Flag Register (FLR), and a 32-bit Shift Register (SR). Logic is 
also located on this board to perform fixed-point multiply, 
divide, and shift operations. 

All of the above functions are ^^scribed in this chapter. The 
functional schematics for the CPU-B board, 35-768D08, should be 
used as a reference for this chapter. 



10.2 INTERNAL PROCESSOR BUSES 

Within the Central Processing Unit, data is transferred between 
the various registers of the processor over three distinct 32-bit 
buses. These are identified as the A bus, the B bus, and the S 
bus. 

Data from the source registers, specified by the microprogram, is 
gated onto the A and B buses and presented to the B and A inputs 
of the ALU, respectively. The ALU, in turn, performs the 
operation specified by the microprogram. The result of that 
operation is formed at the outputs of the ALU and is called the 
S bus. Data on the S bus is loaded into the indicated 
destination register. The A and B buses are high impedance buses 
formed by devices with 3-state outputs. The only source on the 
S bus is the output of the ALU and is, therefore, driven by totem 
pole devices. 

10.3 ARITHMETIC LOGIC UNIT (ALU) 

The ALU section comprises a 32-bit parallel arithmetic/logic 
network using a fast look-ahead carry. The arithmetic or logical 
result, performed by the ALU network, is formed on the 32-bit S 
bus. Refer to the table on Sheet 14 of the functional schematics 
for information concerning the logical level of the select and 
mode inputs to the ALU integrated circuits for the functions 
used. Each ALU function used is described in the following 
paragraphs. All gate references are to the arbitrary labels on 
Figure 10-1. 
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Figure 10-1 Least Significant ALU Stage 



10.3.1 AND 



The AND function, produced by the AMD microinstruction, 
conditions the ALU to logically AND each bit from the output of 
the B bus shifter with the output of the A bus multiplexor. In 
this mode, the output equation for gate 5 is (Bo.Ao) and the 
output equation for gate 6 is (Ao). The simplified expression 
for the output from gate 7 is (Ao.Bo). Since gate 8 is disabled 
by the M1 input to the ALU, its output is high, causing the 
output from gate 9 to be defined by the same equation as the 
output from gate 7, the AND function. 

10.3.2 OR 

The OR microinstruction causes each bit from the output of the B 
bus shifter to be logically ORed with the corresponding bit from 
the gated output of the A bus multiplexor. Gate 5 produces a low 
because of the complementary Bo Inputs. The outputs equation for 
gates 6 and 7 is (Ao+Bo) which corresponds to the fo output from 
gate 9. 



10.3.3 Exclusive-OR 

The Exclusive-OR microinstruction produces a logical low at the 

5 bus if the corresponding bits from the output of the B bus 
shifter with the output of the A bus multiplexor are at different 
logic levels. The expressions for the outputs from gates 5 and 

6 are (Ao.Bo) and (AoBo), respectively. The function of the 
output from gate 7 is, therefore, AoBo+AoBo, the Exclusive-OR 
function. Since the output from gate 8 is again high, Fo is the 
same as the output from gate 7. 
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10. 3. U Add 

The ALU is conditioned to the Add mode, an Add microinstruction. 
Note that with the exception of the M1 control line. Add is the 
same as Exclusive-OR. The Ml control line enables the Carry 
network internal to the ALU device so that the output_from gate 
8 is CN. The function, Fo, now becomes CN (AoBo+AoBo)+CN 
(AoBo+AoBo). Figure 10-1 shows only the least significant stage 
of the 19-067 U-bit ALU. The next three stages are identical 
except for the internally propagated carry. 

10.3.5 Subtract 

The Subtract function produced by the 4-bit ALU device is A-B-1. 
For this reason, the carry-in to the least significant stage is 
inverted by the Exclusive-CR gate (14C1) on a Subtract 
microinstruction. The output equation for gate 5 is (Ao.Bo) and 
the equation for gate 6 is (Ao+Bo), Gate 7 produces a high 
output when the equ ation (Ao.Bo+AoBo) is satisfied. The output 
function, Fo=CN (AoBo)+CN (AoBo+AoBo), yields A-B. 

10.3.6 Load B 

For the Load B operation, the ALU is conditioned to the F=A mode 
since the B bus shifter is tied to the A input to the ALU. In 
this mode, gates 1, 2, 3, and 4 are enabled by SOI, S11, S21, and 
S31, respectively, and gate 8 is disabled by HI. Since both 
gates 1 and 2 are enabled, at least one of their outputs is high, 
producing a low at^ the output from gate 5. The state of gate 6 
is the inverse of Ao. If Ao is low, the output of gate 7 is high 
and the output of gate 8 is low_(Fo). For Ao high, the inverse 
is true at each stage, causing Fo to also be high. Therefore, in 
this mode, the state of Fo is the same as the state of Ao, 
independent of the Bo input. The state of the gated B bus is 
passed, unmodified, to the S bus. 



10.3.7 Load A 

During a Load A, the ALU is conditioned to the F=B mode since the 
A bus is tied to the B Inputs to the ALU. In this mode, gates 1 
and 3 are disabled, gates 2 and 4 are enabled, and gate 8 is 
disabled by Ml. If the Bo input is low, the output of gate 5 is 
low and the output of gate 6 is high, causing two highs at the 
inputs to gate 9 and a low at Fo, When Bo is high, the inputs to 
gate 7 are equal (both low if Ao is high or both high if Ao is 
low), causing Fo to follow Bo. 



47-004 R19 10-3 



10.4 REGISTESS 

10. 4.1 Register Stack 

The 8 sets of 16 user general registers/ H mlcroreglsters used by 
the microprogram, and the 16 auxiliary registers used for 
interruptible instructions are all located in the register stack 
(Sheets 8, 9, 10, and 11). 

The register stack is actually comprised of two separate stacks 
with common Inputs and independent outputs forming a dual output 
port stack. Any of the registers may be accessed on the A stack, 
independent of the register specified on the B stack. Since the 
inputs to the A stack and B stack are common, the corresponding 
registers in each half contain identical information. 

Data inputs to the register stack (DIN000-DIM310) are generated 
from 2;1 multiplexors (Sheets 8 and 9). In the normal mode, 
these multiplexors are conditioned to select the S bus data. The 
only exception to this is during a divide operation. (Refer to 
Section 10.6.) The outputs of the register stack are stored by 
transparent octal latches. During the read mode, READOA and 
READOB inactive (6H5), these latches are in the transparent mode. 
The outputs follow the inputs. Hhen READO goes active, the data 
present at the Inputs becomes latched. (Refer to Figure 10-2.) 
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Figure 10-2 Register Stack Timing 



The address and chip select inputs to the register stack are 
generated on Sheets 6 and 7 of the functional schematics. The 
functions are decoded separately during the read and write 
portions of the cycle using AND/NOR gates, so that different 
registers within the stack may be accessed and modified for a 
single microinstruction. Refer to the table on the upper 
right-hand quarter of Sheet 7 for information on the logic levels 
of the various address lines for the specific register being 
used. 
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10.4.2 Shift Register 

The Shift Register (SR), located on Sheet 12, is a 32-bit 
register which may be used as a general purpose register by the 
microprogram, or may operate in either a shift right mode or a 
shift left mode for multiply and divide operations (refer to 
Sections 10.5 and 10.6). The SR is also used in conjunction with 
the B bus shifter for 64-bit shift operations. Refer to the 
table on Sheet 12, location S8, for information on the logical 
states of the select inputs for the various modes of operation 
for the shift register. 

The decoding for the mode select inputs to the SR is located on 
the functional schematics for the CPU-A board, 35-767D08, 
Sheet 13. 

10.4.3 Program Status Word (PSW) Register 

The Program Status Word (PSW) register contains the status 
portion of the user's PSW. The status portion of the PSW is 32 
bits long. Only 24 bits, however, are implemented in the 
hardware of this machine. PSW bits 00:07 are forced to appear 
reset when the PSW is unloaded. 

The PSW, located on Sheet 13 of the functional schematics, is 
constructed using 19-231 integrated circuits. This device is a 
4-bit edge-triggered latch with both totem pole (Q) and tri-state 
(Y) outputs. The Y outputs are used to form the A bus while the 
Q outputs are used for decoding functions. 

Bits 08:27 are loaded on the trailing edge of CLK1 from the S bus 
when PS-W is the selected destination register (CLKPSHO active). 
The condition code portion of the PSW, bits 28:31, is copied from 
the flag register on the leading edge of the next SCLK1 after jam 
condition code is specified by the microprogram (CLKCCO active). 
The tri-state outputs of the PSW are enabled when PSW is the 
selected A bus source, 03T03 low (13E9). 

10.4.4 Flag Register (FLR) 

The Flag Register (FLR) (Sheet 15) is a 4-bit register which 
contains additional information about the last logical or 
arithmetic microinstruction. The FLR contains the Carry flag 
(C), the Overflow flag (V), the Greater Than flag (G), and the 
Less Than flag (L). 

The FLR is loaded from the S bus whenever either the FLR or the 

PSW register is specified as a destination. The contents of the 

FLR are copied into the CC when Jam CC is specified. The outputs 

from the FLR are also used by the branch circuit for conditional 
branches. 
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On any microinstruction other than a branch, and if the FLR and 
PSW are not the specified destination registers, the FLR is 
modified as follows: 

1. Carry Flag - The C flag sets on an add operation if the 
carry-cut of the ALU look-ahead carry circuits (CASRY1) 
(2B9) is active, or on a subtract operation if CARRY1 is 
inactive. The C flag is modified on shift operations 
according to the state of the B bus bit indicated in 
Table 10-1. The C flag sets if the corresponding B bus 
bit is set and resets if the B bus bit is inactive. For 
all other cases, the C flag is reset. 



TABLE 10-1 SHIFT TABLE 




OPERATION 


B BUS BIT 


Shift left halfword logical (16 bits) 


B161 


Shift left halfword arithmetic (16 bits) 


B171 


Shift left logical (32 bits) 


B001 


Shift left arithmetic (32 bits) 


B0 11 


Shift right halfword logical (16 bits) 


B311 


Shift right halfword arithmetic (16 bits) 


B311 


Shift right logical (32 bits) 


B311 


Shift right arithmetic (32 bits) 


B311 



2. Overflow Flag - The V flag is set on an Add if: 

• the B bus number sign is positive, and if the B bus 
sign is the same as the A bus sign and the resulting 
sign (S bus) is negative. 

• the E bus number is negative, and if the B bus sign 
is the came as the A bus sign and the result is 
positive. 

This flag is also set on a Subtract operation if the B 

bus sign is positive and the signs of the B bus and A 

bus differ and the result sign is negative, or if the 

sign of the B bus is negative and the B and A bus signs 

differ and the result is positive. For all other 

combinations of A, B, and S bus signs on Add and 
Subtract, the V flag becomes reset. 

3. Greater Than and Less Than - The G flag is set if the 
result of the operation is not zero and the sign bit is 
not set. (For fullword operations (32-bit), the sign 
bit is S001; for halfword operations (16-bit), the sign 
bit is S161.) The L flag is set if the sign bit is 
active. Either flag is reset if its corresponding 
conditions are not met. 
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10.5 MULTIPLY OPERATIONS 

Since a signed multiply algorithm is used, no special set-up is 
required for the operands. (Refer to Figure 10-3.) During a 
multiply, the ALU is conditioned to the Add mode and the B bus 
shifter and SR are conditioned to the shift right mode. 
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Figure 10-3 Simplified Block Diagram for Multiply 



to Table 10-2 to determine the function to be performed for 
setting of SR131 and the SR extension (SR EXT) bits. If a 
shift operation is required (SHI active) (1UG9), the A bus 
multiplexor is disabled, forcing the B bus data to be shifted by 
the B bus shifter and added to zero. When a subtract is called 
for, the ALU select bits are changed from an add, as indicated by 
the microprogram, to a subtract (FRSUB1 active) (14H8), yielding 
B minus A. The Add mode is selected by default. 



Refer 
each 



TABLE 10-2 MULTIPLY TABLE 



SR311 


SR EXT 


OPERATION 




1 
1 



1 

1 


SHIFT 
ADD 

SUBTRACT 
SHIFT 
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10.5.1 Halfword Multiply 
Initial Setup 

MRO bits 0:15=multiplicand 

HRO bits 16!31=zero 

SE bits 16:31=multiplier 

Counter=16 

Operation 

1. Shift YD right one place/ bringing in multiply carry 
(MPCY1). 

2. Test SR311, SR EXT 

If 0,0 or 1,1 - Load YD with shifted data (A bus 
multiplexor disabled). MPCY=last value of MPCYI. 

If 0,1 - Load YD with multiplicand added to shifted 
data. MPCY1=sign of multiplicand. 

If 1,0 - Load YD with multiplicand subtracted from 
shifted data (FRSUB active). MPCY=sign of multiplicand. 

3. Shift SR right one place. 

4. Repeat 1, 2, and 3, 15 times. 

5. Shift YD right one place to YD. 



Result 

Result is contained in YD. 

10.5.2 Fullword Multiply 

Initial Setup 

MRO=multiplicand 

SE=multiplier 

Counter=32 

Operation 

Same as halfword multiply. Section 10.5.1. 

Result 

Most significant 32-bit result in YD; least significant 32-bit 
result in SR . 
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10.6 DIVIDE OPERATIONS 

During a divide microinstruction, the ALU is conditioned to the 
Add mode; the B bus shifter and shift register are conditioned to 
the shift left mode. Prior to executing a divide, the 
microprogram ensures that the divisor is in two's complement 
negative form and the dividend is positive. Refer to Figure 10-4 
for a simplified block diagram of divide operations. 



1396 



S BUS 



DIVIDE <DIVI) 







^ 



CARRY 




ALU 



' I ' ' 



SELECT 



7 



r^^ 



DIVISOR 
(MRO) 



A BUS 



B BUS 
SHIFTER 



SHIFT 
REGISTER (SR) 



(YD) 



Figure 10-4 Simplified Block Diagram for Divide 
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10.6.1 Halfword Divide 

Initial Setup 

MRO bits 0:15=divisor 
MBO bits 16i31=zero 
YD=positive dividend (32 bits) 
Counter=16 

Operation 

1. Shift YD left one place and add to divisor. 

2. Test for carry-out from ALU. 

If Carry=1, load YD from S bus and shift SR left, 
bringing in Carry. 

If CarrY=0, load YD from shifted B bus (shift only) and 
shift SB left, bringing in zero. 

3. Repeat 1 and 3, 16 times. 

Result 

YD bits 16:31 contain remainder. 
SR bits 16;31 contain quotient. 

10.6.2 Fullword Divide 

Initial Setup 

MRO=divisor 

YD=most significant 32 bits of dividend 

SR=least significant 32 bits of dividend 

Counter=32 

Operation 

1. Shift YD left one place and add to divisor. 

2. Test for carry-out from ALU. 

If Carry=1, load YD from S bus and shift SR left, 
bringing in Carry. 

If Carry=0, load YD from shifted B bus (shift only) and 
shift SR left, bringing in zero. 

3. Repeat 1 and 2, 32 times. 
Result 



YD=remainder 
SR=guotient 
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10.7 B BUS SHIFTER 

The B bus shifter (Sheets 2 through 5) performs all the shift 
functions indicated by the shift control field of the microformat 
word, except sign Extension (EXT). For EXT, the B bus shifter is 
conditioned to the load mode and the sign extension is actually 
performed on the CPU-C board. 

The shift control ROM data bits, RD201-RD231, are decoded by 
three Read-Only-Memories (ROMs, Sheet 14) in order to condition 
the integrated circuits forming the shifter to the correct mode 
for each operation. The table provided in the schematics 
indicates the information contained in the ROMs. 

Generally, the B bus shifter is constructed by using two 
tri-state 2:1 multiplexors that are wire OR-tied for four bits. 
One multiplexor provides the Load and Exchange Halfword 
functions, while the other provides for shifting left or right 
one position. For bits 16:31, a tri-state buffer is also 
provided to implement exchange byte. Additional open collector 
AND/NOR gates are used at bit positions 0, 16, and 31 to control 
bits shifted into the B bus shifter at the boundary positions. 



10.8 MNEMONICS 

The following is a list of mnemonics found on the CPU-B board. 
The meanings and 35-768D08 schematic source of each signal are 
also provided. 

SCHEMATIC 
MNEMONIC MEANING I.OCATIOW 

A001-A311 A bus. A source data bus. 10H 

ADD1 Add operation decoded. 14G2 

AENHO Enable for the most significant 2H1 

8 bits of the A bus multiplexor. 

AENLO Enable for the least significant 3N1 

2H bits of the A bus multiplexor. 

AMUXSO The select input to the A bus 13E9 

multiplexor. 

AMXOOO The most significant bit of the 2D6 

A bus multiplexor. The second 
operand sign bit. 

ASTKSO Output enable for the A stack 13C8 

latch. 

AWED Write enable to the A half of the 6K5 

register stack. 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 



AYDEN1 Enables the A stack address decoding 6Ct» 

logic to look at the YD field of the 
Instruction Register (IE). 

AYSDEN1 Enables the A stack address decoding 6A4 

logic to select the general registers 
or alternate register set. 

AYSEN1 Enables the A stack address decoding 6C4 

logic to look at the YS field of the 
IE. 



B001-B311 B bus - B source data bus. bneets 8,9 

BMC001-BMC111 B bus shifter control bits used for Sheet 14 

selecting the operation to be per- 
formed by the B bus shifter. 

BMX000-BHX310 Outputs of the B bus shifter used Sheets 2,3, 

as the first operand to the ALU. £»,5 

BRD200 Buffered ROM data bit 20. lUMQ 

BED210 Buffered ROM data bit 21. mM8 

BSTKSO Output enable for the B stack latch. 8FU 

BWEO Write enable to B stack. 8D1 

BYDEN1 Enables the B stack address decoding 7C4 

logic to look at the YD field of the 
IR. 

BYSDEN1 Enables the B stack address decoding 7A4 

logic to select the general registers 
or alternate register set. 

BYSEN1 Enables the E stack address decoding 7C4 

logic to look at the YS field of the 
IE. 

CARRY1 Carry out from the ALU., 2B9 

CISR1 Carry in to bit zero of the shift 5N9 

register, 

CLFLRO Clear the flag register. Clears the 15N2 

flag register for I/O operations if 
FLR is not the destination. 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

CLK1B Basic system clock. 6J1 

CLKCCO Clock condition code. Copies FLR to 13E3 

condition code register:. 

CLKPSWO Clock program status word. Loads 13E8 

status portion of the PSW. 

CN08111 Carry out from bits 8; t1 of ALU. 

CN12151 Carry out from bits 12:15 of ALU. 

CN2t*271 Carry out from bits 24:27 of ALU. 

CYIN1 Carry in to least significant ALU. 

DCLKO iDestination clock low active. 

DCLK1 Destination clock high active. 

DIN000-DIN310 Data input to register stack. 

DIV1 Divide operation decoded. 

DSTOPO Destination stop. Disables 

destination clock when required. 

ENBSO Enable B source. Gates bits 0:15 12A9 

of SP or all zeros onto the B bus. 

EXBO Exchange byte. Condition B bus 4C1 

shifter to perform an exchange 
byte operation. 

FLR28 1 Carry flag 15N8 

FLE291 Overflow flag 15N6 

FLR301 Greater Than flag 15N4 

FLE311 Less Than flag 15N2 

FRSUB1 Force subtract. Changes the mode 14J9 

of the ALU from an add operation 
to a subtract operation during a 
multiply. 





2C7 






2A8 






i»C7 






14D1 






6H3 






6H3 




Sh 


eets 8, 
8G8 
6J1 


,9 



47-004 B19 10-13 



SCHEMATIC 
MNEMONIC MEANING LOCATION 



G0811 Generate out from bits 8:11 of ALU. 2B5 

G012151 Generate out from bits 12:15 of ALU. 2B5 

G16311 Generate out from bitis 16:31 of ALU. 2C8 

G2«I271 Generate out from bits 24:27 of ALU. 485 

G28311 Generate out from bits 28:31 of ALU. 4B5 

GF1K291 Gated overflow flag. Set overflow 13E3 

when false SYNC is detected on an 
I/O operation. 

GPSWXX1 Gated PSW bits 25, 26, and 27. These 13L4 

bits are forced high when the 
alternate register set is selected 
by the microprogram. 

GRD091 Gated ROM data bit 9. RD091 forced 14B1 

high for HPFPP operations. 

GRDIOI Gated ROM data bit 10. RD101 forced 14BU 

high for HPFPP operations. 

GRD111 Gated ROM data bit 11. RD111 forced 14B2 

low for HPFPP operations. 



HZER01 Haifword zero. An all-zeros condition 15DU 

detected on bits 16:31 of the S bus. 



JAMCIO Jam carry in to ALU decoded. 14B1 



L0AD1 The ALU conditioned to the load mode. 14G1 

F=A or F=B. 

LFLRO Load flag register. The flag register 15E9 

is the selected destination register. 



Ml Mode select to the ALU. Conditions 14G1 

the ALU to the logical mode when high. 

MPCyi Multiply carry. Carry in to bit of 14G7 

B bus shifter during a multiply. 

MPYO Multiply operation decoded. 14C9 
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SCHEMATIC 


LOCATION 


2C5 


2B5 


4B8 


4B5 


4B5 



MNEMONIC MEANING 

P08111 Propagate out from bits 8:11 of ALU. 

P12151 Propagate out from bits 12; 15 of ALU. 

P16311 Propagate out from bits 16s31 of ALU. 

P24271 Propagate out from bits 24;27 of ALU, 

P28311 Propagate out from bits 28:31 of ALU. 

PSW081:271 The Q outputs of the Program Status Sheet 13 

Word register. 

RAA0O:70 Address bus to the A half of the Sheet 6 

register stack. 

RBA00:70 Address bus to the B half of the Sheet 7 

register stack. 

RDXXO ROM data bits low active. Sheets 6, 

7,13 

RDXX1 ROM data bits high active. Sheets 6, 

7,13 



S000-S310 S bus. Low active outputs of the ALU. Sheets 2,3, 

4,5 

S001-S311 S bus. Buffered outputs of the ALU. Sheets 2,3, 

a, 5 

SCLK1 Skewed clock. A clock skewed by 50 ns 6J1 

past CLK1. 

SCLROB System clear. Initialize signal to 12A1 

the B board. 

SHO Shift. Disables the A bus multiplexor 14J9 

during multiply operations when a 
shift only is required. 

SHCRyi Shifted carry. The input to the 15E1 

C flag during shift operations. 

SR00-SR10 The select inputs to the shift 12A9 

register. 

SR001-SR311 Outputs of the shift register. Sheet 12 
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SSELO Select line to the input multiplexors 8J9 

of the register stack. 

SUB1 Decoded subtract operation. 14G2 



ULSRO Unload shift register. Selects 12A1 

the SR as the B bus source. 



XEP1 External pullup resistor. 6E1 



YD081-YD111 The user destination field of the Sheet 6 

instruction register. 

YS01-YS031 The user source field of the Sheet 6 

instruction register. 



ZER01 All zeros detected on the most 2N7 

significant 16 bits of the S bus. 

ZEKRO All zeros detected on the full ISEU 

32-bit S bus. 
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CHAPTER 11 
CPU-C BOARD 



11.1 INTRODUCTION 



The Perkin-Elmer 3230 CPU-C Board, Part Number 35-769, contains 
the processor's Location Counter (LOG), Memory Address Register 
(MAR), and the Memory Data Register ( MDR ) . In addition, the 
CPU-C contains the MDR adder (or summer) which is used during 
calculate address for RX2 and RX3 user instructions. The C board 
also has the Memory Address Translator (MAT) logic which provides 
memory address relocation and protection. 



The functional schematics for the CPU-C board, 
be used as a reference for this chapter. 



35-769D08, should 



11.2 PROCESSOR MEMORY ADDRESS LOGIC 



11.2.1 Memory Address 
Address (ZMAR) 



Register (MAR) and Fault Memory 



Refer to Sheets 2, 6, 7, 14, 15, and 16 of 
35-769D08 during this discussion. 



Functional Schematic 



The MAR is a 24-bit register/counter. The contents of MAR are 

used for addressing a specific loca.tion in memory. If the 

Program Status Word (PSW) bit 21 is set, the contents of MAR are 
used by the MAT to generate a new (relocated) address. 

MAR is loaded from the S bus when the microinstruction specifies 



Load MAR (LMARO) or a Decoded 
MAR Stop (MARSTPO) is inactive, 
for Increment MAR (IMARO), the 
load or increment occurs on the 
Memory Stop (MSTOPO) is active. 



Instruction Read (DIRO), provided 

If the microinstruction calls 

register increments by four. The 

trailing edge of CLK1C unless 



The output of 
multiplexors 
output to the 
adder. 



MAR (MAR081:311) connects to the program address 
and the ZMAR multiplexors. MAR081:151 are also 
multiplexors that source SPA081:151 for the MDR 
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When DIRO is not active, MAR081:311 drive program address lines 
PA08:31 which feed the program address latch, FPA081:311. These 
lines also input to the ZMAR multiplexors. The FPA register 
latches the current processor memory access when the Data 
Unavailable flip-flop (FDUAO) goes active. The ZMAR multiplexors 
normally output MAR081:311 on their corresponding ZMAR lines. 
However, if during a memory access a memory fault occurs (i.e., 
alignment, MAT fault or uncorrectable error). Enable Interrupt 
MAR (EIMAR1 and EIMARO) go active to output the contents of the 
FPA register to ZMAR lines, and to inhibit the FPA register from 
latching a new program address. A microinstruction, specifying 
MAR as a source after a memory fault. Unload MAR (UMAR), 
retrieves the faulting address from ZMAR via the B bus 
multiplexors. (Note that the faulting address is the program 
address unmodified, even if MAT is enabled.) All subsequent MAR 
reads return the contents of MAR. 

MAR081:MAR151 through SPA081:151 and FPA161:311 input tu the MDR 
adder during Calculate Address (CAMAO). 



11.2.2 Location Counter (LOC) 

Refer to Sheets 2, 6, 7, 14, 16, 22, and 23 of 35-769D08. 

The LOC is a 2U-bit register/counter and its contents always 
point to the address of the next user instruction to be executed. 
On an instruction fetch, LOC is used during calculate address, 
LOC is loaded from the S bus when it is specified as the 
destination by the microinstruction and Destination Stop (DSTOPO) 
is not active. In addition, LOC is incremented by 2 when 
Increment LOC is active during calculate address. The load or 
increment is performed on the trailing edge of CLK1C. 

The LOC outputs, LOC081:301, input to the program address 
multiplexors and B bus multiplexors. L0C081:151 drive the 
multiplexors that source SPA081:151 for the MDR adder. Note that 
L0C311 is not implemented and is forced reset. 



11.2.3 Program Address Multiplexors (PA MUX) 

Refer to Sheets 6, 1, and 16 of 35-769D08 

The PA MUX selects either the LOC or MAR outputs. LOC outputs 
are selected during instruction fetch and calculate address; the 
MAR outputs are selected at all other times. PA081;311 input to 
the program address latch. PA081:1E1 connect to the Process 
Segment Table Entry (PSTE) comparator and the MAT relocation 
summer. PA081:201 are used by the program address relocation 
summer and PA211:311 input to LMA drivers. The segment limit 
detection involves PA161:201. PA301 is transmitted to the CPU-D 
board and defines the halfwcrd memory boundaries. PA080:150 are 
used to select one of 256 Segment Table Entries from the MAT 
register stack. 
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11.2.4 Memory Cata Eegister Summer (MDR2) 

Refer to Sheet 20 of 35-769D08 during this description. 

The MDR summer (MDRZ) is a 24-bit full adder using bits 8:31 of 
the Memory Data Register (MDR) and the 24-bit PA multiplexor 
outputs as the numbers to be added. The MDR is used exclusively 
during calculate address to determine the address displacement of 
the second operand for RX2 and RX3 instructions. The RX2 and RX3 
format instructions require three values to arrive at the program 
address of the second operand data to complete the instruction. 
The RX2 format requires that a 15-bit displacement (negative or 
positive) in the second halfword of the instruction be added to 
an index value contained in a general register specified by the 
YS field of the Instruction Register (IR). The result of this 
addition is then added to the value of the incremented LOG 
(location of next instruction). This final number is the program 
address of the second operand. The RX3 format requires that the 
least significant 24 bits of MDR (represented by the least 
significant 24 bits of the 48-bit RX3 instruction) be added to an 
index value contained in the general register specified by the YS 
field of the IR, The result is then added to a second index 
value contained in the general register specified by MDR bits 
4:7. This final number is the program address of the second 
operand . 

The MDRZ provides the ability to add three numbers together in 
a single microinstruction. During an RX2 address calculation, 
the incremented LOG and the least significant 15 bits of MDR are 
added and provided as SUM8:31. The MDR data is sign extended at 
the inputs of the MDP2 by 2:1 multiplexors and logic on MDR161. 
The MDR during RX2 contains the same data in both halfwords of 
the MCR. MDR bit 01 represents the sign of MDR displacement 
data. The state of MDR bit 01 is forced on the adder inputs from 
bits 16:12. This provides either a negative or positive 
displacement. The PA multiplexor has the incremented LOG on its 
outputs. The MDR, when specified as a B bus source during 
calculate address of the RX2 format, yields the added MDR and 
LOG. If the RX3 format second operand address is being 
calculated, the MAR contains the first level index indicated by 
the YS field of the IR. The first level index and the MDR 
displacement are added and supplied as the MDR data on the B bus. 



11.2.5 Memory Address Bus Drivers 

Refer to Sheets 10 and 12 of 35-769D08 during this description. 

The memory address bus drivers provide a 24-bit physical address 
in memory on the LMA080:310 lines. These lines are active if the 
processor or MAT access the memory. A set of tri-state line 
drivers is provided for each. On a processor access of memory, 
ENRPAO (Enable Regular Path) outputs the program address 
relocation summer and PA211:311 to the LMA bus. On a MAT access, 
ENMAAO (Enable MAT Access) outputs the MAT relocation summer and 
four gated MAT bits, GMA251:281 to LMA, and LMA290:310 are forced 
inactive. 
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11.3 PROCESSOR HEMORY DATA LOGIC 

11.3.1 Processor Memory Data Register 

Refer to Sheets 17, 18, and 19 of 35-769D08 during this 
description. 

The MDR is a 32-bit register used by the microprocessor to 
receive or send data to memory. 

Data loaded into the MDR from the MDR data multiplexors may come 
from two different sources; the S bus when the microinstruction 
specifies the MDR as a destination, or the Memory Data Sense 
(MDS) bus during instruction read or memory read operations. The 
MDR is split into two halfwords; MDH and MDL. Each may be 
loaded independently. On a fullword read, a fullword of data is 
loaded into the MDR. On a halfword read, only MDL (MDR161:311) 
is loaded. For an instruction read on a fullwora address 
boundary, MDS160:310 are loaded into both MDH and MDL. On an 
instruction read that resides on a halfword boundary, MDR is not 
loaded. If a second halfword has to be fetched for the 
instruction, it is loaded into both halves of MDR. 

11.3.2 Memory Data Multiplexors 

Refer to Sheets 17, 18, and 19 of 35-769D08 during this 
description. 

The memory data multiplexors select the data to be loaded into 
the MDR and the bus from which it is loaded: the MDS bus or the 
processor S bus. When selecting the buffered MDS bus, the memory 
data multiplexor can load either the most significant or least 
significant halfword of MDS into MDRH or MDRL. The MAT status 
register also may be loaded into the MDRL. This occurs when a 
microinstruction specifies a memory read operation and Reset 
Fault (RFAULT) is specified by the microprogram with a MAT 
interrupt queued. The memory operation must be performed within 
resident local memory. When these conditions are satisfied, the 
multiplexors output the MAT status bits EMAT291:311 to the MDR 
forcing zeros on all other bits. 

11.3.3 Local Memory Data Bus Drivers 

Refer to Sheet 21 of 35-769D08 during this description. 

The local Memory Data Bus (HDB) drivers supply the data to be 
written into memory by the processor. The MDB drivers are 
connected to the MDS bus, which is a bidirectional data bus used 
for reading from and writing to memory. The MDB drivers ace 
enabled only during a memory write operation provided that the 
MAT does not require an access (FMATCYI). Halfword memory write 
operations from the processor always position the halfword to be 
written in the MDR (bits 16:31). This data may be written to a 
halfword or fullword boundary. MDR161:311 drive MDS160:310 on 
any processor to memory write operation (LWRTO, LHWRIO). To 
write a halfword to a fullword boundary, LHWRTO is active to 
output MDR161:311 to MDS00O:150. 
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11. ij MEMORY ADDRESS TRANSLATOR (MAT) 



11.4.1 MAT Function 

When the MAT is disabled, the program address lines (PA08l!310) 
directly address the memory via the local memory bus 
(LMA080:310). With MAT enabled, the memory location specified by 
LMA080:310 is the sum of the least significant 16 bits of the 
program address (:pA161:311) and a bias value contained in an 
entry of the Process Segment Table (PST) in memory. 

The PST for a task can consist of a maximum of 256 contiguous 
double fullwords or entries. Only the first 32 bits of an entry 
are of significance to the hardware. The starting address of the 
PST is specified by the Process Segment Table Descriptor (PSTD). 
The CPU-C board has a PSTD register which is loaded from the MDR 
on command from a microinstruction - Load PSTD (LPSTD). The PSTD 
register is implemented in hardware as shown in Figure 11-1. 
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SEGMENT TABLE SIZE 

OF PST (NUMBER OF 

SEGMENTS) - 1 


(SEGMENT TABLE ADDRESS) -^ 128 



Figure 11-1 Process Segment Table Descriptor (PSTD) 



When the MAT is enabled, the program address is considered to 
consist of two fields - the segment , field and the offset field, 
as shown in Figure 11-2. With PSTD bits 15:31, PA08:15 are used 
as an index into the PST to select an entry. The accessed entry 
indicates if it is private or shared., If private, the Segment 
Table Entry (STE) contains the starting address of a segment in 
memory to which the offset field of the PA serves as an index. 
If PA08S15 is greater than the segment size specified by the 
PSTD, a MAT fault is generated. 
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Figure 11-2 Program Address (MAT Enabled) 
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If the entry is shared, the Shared Segment Table (SST) must be 
accessed to obtain the STE. The SST can consist of 8,192 double 
fullwords or entries. The starting address in memory of the SST 
is contained in the Shared Segment Table Descriptor (SSTD). The 
CPU-C board has an SSTD register which is loaded from the MDR on 
command by a microinstruction - Load SSTD (LSSTD). The SSTD is 
implemented in hardware as shown in Figure 11-3. Before the SST 
is accessed, the shared segment size in the STD is compared with 
the PST STE. If SSTD bits 2i^^ are less than the STE size, a MAT 
fault results; if not, the SST is accessed. SSTD bits 15:31 
point to the first location in the SST and the STE serves as an 
index. The STE obtained from the SST points to the segment in 
memory and PA16:31 index into the segment. Only the first 32 
bits of a Segment Table Entry relate to the hardware. An STE, 
whether private or shared, has the format shown in Figure 11-4. 
The fields are defined as follows: 

Bit(s) 

R - Beference Bit. This bit is set in the STE when the 
segment is accessed. 

1 P - Presence Bit. This bit is set when the segment 
described is present in memory; it is reset when the 
segment is not present. A reference to a segment that 
is not present (P=0) results In a MAT fault and the CPU 
ignores bits 2:31 of the STE. 

2 D 7 Cirti Bit. This bit is set by hardware when a 
Write is to be executed in the segment. 

35 5 A - Access Mo^g I^ts. The A field specifies the 
allowed modes of access to the segment. Bit 3, when 
set, allows read accesses; bit 4, when set, allows 
write access; and bit 5, when set, allows instruction 
read accesses. An attempt to access a segment in a 
mode that is not enabled results in a MAT fault. 

^' "7 I- - Access Levsi £lts. The L field is used in 
conjunction with FSW 10 and 11. If the contents of PSH 
10 and 11 are greater than or egual to the L field, 
then access of the segment is allowed. If the contents 
of PSW 10 and 11 are less than the L field, a MAT fault 
occurs. 

8 S - Sfjared Bit. If the Shared bit is zero, MAT 
performs the protection and the relocation functions as 
defined for a private segment. If S=1, the selected 
segment is shared. In this case, the SRF field of the 
PST STE is used in conjunction with the address 
contained in the STE as a byte offset into the Shared 
Segment Table. The S bit in the Shared Segment Table 
must be zero for all entries. The contents of the A 
fields of the PST STE and the SST STE are ANDed to 
determine the allowed access mode. All other 
protections and relocations are performed using the 
data from the SST STE. 
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10:14 SLF - Seaisai Lilii lisli* The SLF specifies the size 
of the segment. If the SLF is less than PA161:201, a 
MAT fault results. 
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Figure 11-3 Shared Segment Table Descriptor (SSTD) 
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Figure 11-U Hardware Segment Table Entry 



In order to eliminate repeated memory accesses to gain a segment 
entry, the CPU-C board stores the STE in a register stack when it 
is first obtained. The stacK has a capacity for 256 entries. 
The only other memory access to an entry that resides in the 
stacli would be to set the Dirty bit on a memory write operation 
if the access mode permits a write. 

Two stacks are provided for the Presence bit. The Presence 
stacks must be set to zero whenever the CPU is powered up or 
initialized. When the PSTD register is loaded, a Presence stack 
is initialized to zero. When both stacks are in the process of 
initializing, the CPU is halted. 
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11.4.2 Process Segment Table Descriptor (PSTD) and Segment 
Size Comparator (Sheet 3 of 35-769D08) 

The PSTD is loaded from MDR071:311 by Load PSTD (LPSTDO). The 
first eight bits - the segment size - a.re compared to PA081:151. 
An error (EPSTD1) is generated if the program 'address exceeds the 
segment size. 

Segment Table Descriptor bits STD16 1:311 are disabled when 
GETSSTE1 is active. These bits are tied to those of the SSTD and 
input to the MAT Relocation Summer. 

11.4.3 Shared Segment Table Descriptor (SSTD) and Shared 
Segment Size Comparator (Sheet 4 of 35-769D08) 

The SSTD is loaded from MDR021:311 by DCLK1 when a Load SSTD 
(LSSTCO) is specified. The first 13 bits (the shared segment 
size) are compared with the Buffered Relocation bits BRF091:211. 
An error (ESSTDO) is generated if BRF091:211 is greater than the 
shared segment size when a shared STE is to be accessed. 

STD151:311 are enabled on an STE memory access (GETSSTEO). These 
connect with those of the PSTE and input to the MAT Relocation 
Summer. 



11.4.4 MAT Relocation Summer and LMA Drivers (Sheet 10 of 
35-769D08) 

The MAT Relocation Summer generates the memory address for the 
MAT when an STE must be obtained. The Segment Table Descriptor 
bits STD151:311 are input to the summer. On a nonshared access, 
PA081:111 are added to the STD bits. PA121:151 generate Gated 
Memory Address hits GMA251;281 and are input to the LMA drivers. 
When a Shared Segment Entry is to be obtained (GETSSTEO active). 
Buffered Relocation bits BRF091;171 are selected for the addition 
and BRF181:211 assert GMA251:281. 

The adder outputs and GHA251:281 connect to the LMA drivers when 
enabled by Enable MAT Access (ENBAAOA). LMA290:310 are forced 
inactive. 

MAT Program Address bits MPA081;111 are used in decoding the 
memory that is to be accessed. 

11.4.5 Stack Load Buffer (Sheet 8 of 35-769D08) 

The buffer is loaded from the buffered Memory Data Bus ( MDS 
lines) with an STE when HAT Cycle (FMATCYO) goes inactive. The 
buffer has both active and tristate outputs. The latter are 
enabled by Disable Stack (DISSTKO) when the STE is to be written 
in the Segment Table Register Stacks. 
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The following outputs connect to the stack: 



PRES1 - Presence bit 

DIRTO - Dirty bit 

L01:11 - Access level bits 

SLF01:i»1 - Segment Limit Field 

SRF081:201 - Segment Relocation 



Field 



The active buffer outputs FSHARED1 and the Buffered Access Mode 
bits BA01:21 connect to a tristate 2:1 multiplexor and a guad 
register which stores the bits if the buffer indicates that the 
PSTE is shared. The stored access bits are ANDed with BA01:21 of 
the shared STE. ASHARED1 selects the quad-register outputs, and 
the multiplexor drives SHARED1, A01/ All, and A21 of the stack. 

The remaining active buffer outputs are Buffered Relocation bits 
(BRF091j211) which specify the Shared Segment Table Entry. 

im.6 Segment Table Register Stacks (Sheet 8 of 35-769D08) 

The MAT stacks consist of three 256x9 and two 256x1 Random Access 
Memories. The two Presence stacks - A stack and B stack - are 
accessed by AP081:151 and BF081:151, respectively. The remaining 
stacks are directly addressed by Program Address bits PA080:150. 
The 256x9 stacks are always selected and the Presence stacks are 
enabled by A/B Chip Select (ACSO and BCSO). The outputs of the 
stacks go tristate when Disable Stack (DISSTK1) and A/B Write 
Enable (AWEO or BWEO) go active. The 'Presence bit is written to 
the selected stack by an active write enable. The 256x9 stacks 
are written into by Write Stack (WSTKO). 

11.4.7 HAT Control (Sheet 9 cf 35-769D08) 

The MAT control determines if the MAT requires a memory access. 
When a MAT memory cycle is necessary, the MAT control takes care 
of loading the stack buffer, writing into the stacks, and 
generating a MAT cycle to memory if the retrieved PSTE is a 
shared entry. 
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^ Figure 11-5 MAT Cycles to Heaiory Timing 



ENRAPO disables the LMA drives of the PA Relocation Summer and 
ENAMAOC enables those of the MAT Relocation Summer. ENMAOO goes 
to the CPU-D board 35-770 to initiate a memory cycle, and the HAT 
Read and Set Reference bit (MATRSRO) goes to the memory. The MAT 
Read and Set Dirty bit (MATRSDO) is sent to memory if the segment 
is to be written into and a write is permitted. 

When FMATCY is set, it disables the MCS drivers to memory and 
allows FFMATCY to toggle set on the trailing edge of the CLK1 
which directly sets FMATCY. Data Unavailable (DUAO) from memory 
is toggled into FDUA if it is active on CLKO. An inactive DUAO 
allows FMATCY and FDUA to toggle reset on the trailing edge of 
CLK1. FMATCYO going high toggles the MDS lines into the stack 
buffer. After FDUAO goes high, the stacks are disabled 
(DISSTKI), SHCLKO is generated and, if the segment is not shared, 
the stack is written into (WSTKO) from the buffer register. CLKO 
then toggles FMATCY reset. 

If FSHARED1 is active, GETSSTEO is generated to indicate that 
another MAT cycle is required. 

11.4.8 Program Address Relocation Summer and LMA Drivers 
(Sheet 12 of 35-769E08) 

When the MAT is disabled, PA081:201 are gated through the adder 
to the LMA drivers. PA211:311 connect directly to the drivers. 
With the MAT enabled (MATENO), PA081:151 are zeroed to the adder. 
The Segment Relocation Fields - SRF081:201 and PA161:201 are 
summed. ENRPAO enables the LMA drivers. Relocated Program 
Address bits (RPA081:111) are used in decoding the memory that is 
to be accessed. 

11.4.9 MAT Fault Decode (Sheet 11 of 35-769D08) 

On memory references when the MAT is enabled, the protect 
function comes into play. MAT interrupts (MATFALTO and MAT) are 
set when a MAT violation occurs. The checks that are made are 
listed in the table on Sheet 11 - MAT Fault Codes. The fault 
code is generated by the 8:3-line priority encoder and the code 
is latched in EMAT291:311. It remains latched until Clear States 
(CLSTAO) goes active; this also clears the MAT. MATFLTO can also 
set on a Memory Fault (MFAULTO) and is directly cleared by 
RFAULTO. 

11.4.10 Presence Bit Initialization (Sbeet 5 of 35-769D08) 

Each of the Presence stacks has its own initialization control. 
The logic consists of a pair of 8-bit counters that are cleared 
by BSCLRO. This line also sets FAINCR and FBINCR and their 
associated J-K registers. With these registers set. Write Enable 
(AWEO and BWEO) and Chip Select (ACSO and BCSO) to the stacks go 
active. FAINCR1A and FBINCR1A select t;he output of the counters 
as the address (APA081;1£1 and BPA081:151) for their stacks. 
ACPI and BCP1 increment the counters on the trailing edge of CLK1 
until a carry is generated. At this time. All is allowed to 
toggle the first set of J-K registers reset and A/BWEO and A/BCSO 
are disabled and directly clear their respective FA/BINCR. 
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If neither stack is selected, the A stack is chosen when LPSTD1 
goes active and generates APE1 to permit the first J-K to be 
toggled set and the A counter to be loaded from MDR080:150 by 
ACPI. The A stack remains selected while a new task is loaded in 
the PSTD. LPSTD1 now activates BPEO, allows the first J-K of the 
B stack logic to be toggled set, and enables the J input of 
FAINCE. BPEO permits the B counter to he loaded from MDR080:150 
by BCP1 and A1B11 toggles FAINCR set; the A stack then 
initializes. When both stacks are being initialized, MATSTOPO is 
generated to halt the processor. 

11. a. 11 Local/Shared Memory Detection (Sheet 13 of 35-769D08) 

The chosen strapping option is a function of shared memory. The 
strapping shown is for nc shared memory. RPA08l!l11 are 
generated by the Program Address Relocation Summer and HPA081:111 
by the MAT Relocation Summer. If Processor to Shared Buffer 
Controller (PSBCO) is active, it indicates a shared memory access 
by the processor. If MAT to Shared Buffer Controller (MSBCO) is 
active, it indicates a shared memory access by the MAT. 

11.5 B BUS MULTIPLEXOR 

Refer to Sheets 22 and 23 of 35-769B08 during this description. 

The CPU-C B bus multiplexor supplies the data contents of the 
register specified by the microinstruction B source field. The 
B bus multiplexor is capable of driving the B bus from the 
following four sources: memory data register (processor MDR), 
memory address register, location counter, and the memory data 
register adder output. The memory data register adder output is 
used only during the calculate address sequence of instruction 
reads. The MDR data contents may be sign extended from bit 16 of 
the MDR. The state of MDR 16 is propagated through to MDR bit 
00. This is used for halfwcrd reads from memory where MDR bits 
0:15 are undefined. LOC is a 2'4-bit source. Bits 0:7 and bit 31 
are forced reset by the B bus multiplexor when LOC is specified 
as the source. The MAR is a 2a-bit source. Bits 0:7 are forced 
reset by the B bus multiplexor when the MAR is the specified 
source. When the MAR is the source under special conditions, the 
fault memory address register (ZMAR) contents are used instead of 
the MAR. 
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11.6 MNEMONICS 

The following is a list of the mnemonics found on the CPU-C 
board. A brief description and the schematic source of each 
signal are provided. 



MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



A01:21 
A1B11 

ACPI 

ACTR080:150 

ALGNO 



APA081:111 
APA121:151 

APE1 

ASHAREDO 

ASHRD1 

AXRP1 



Access mode bits 8B9 

Pulse generated from the AND of CLK1 3H6 
and SCLK1 

A presence stack clock 5M3 

A presence stack counter output Sheet 5 

When low, a memory alignment fault 15F8 
has occurred. This fault may be 
caused by a fullword access to a 
halfword address or a halfword 
access to a byte address. 

Program address bits for the A presence Sheets 6 
stack and 7 

A presence stack counter load enable 5H2 

Shared bit of auxiliary register 8A5 

Second buffered shared bit 8C9 

1 k ohm resistor connected to P5 - 4R6 
used to give noise immunity to 
unused inputs. 



B001:311 



BA01:21 
BCLRO 



Second operand data (B bus) from the 
CPU-C board - RD bits 24, 25, 26, and 
27 determine the specific source regis- 
ter. The source registers may be: Loca- 
tion Counter (LOG), Memory Data Register 
(MDR), Memory Address Register (MAR), or 
Fault Memory Address Register (ZMAR) 
and the adder output of the MDR (SUM). 
The MDR may be sign extended from bit 
16:00. 

Access mode bits of stack buffer 
B net of system clear 



Sheets 22 
and 26 



8C3 
3L7 
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MNEMONIC 

BCP1 

BCSO 

BCTR080: 150 

BPA:081 :111 
BPA: 121:131 

BPEO 

BRF091:211 

BWEO 



MEANING 

B presence stack clock 

B presence stack chip select 

B presence stack counter output 

Program address bits for the B presence 
stack 

B presence stack counter load enable 

Segment relocation field bits - active 
outputs of stack buffer register 

B presence stack write enable 



SCHEMATIC 




LOCATION 




5M9 




5M6 




Sheet 5 




Sheets 6, 


7 


5N8 




Sheet 8 





5M5 



CAGDIEO 



CAMAO 



CLK1 

CLK1C 

CLRAO 

CLSTAO 

CWRO 



Calculate address gated decoded 14F2 

instruction read 

Calculate memcry address signal 1482 

from CPU-D during calculate address 

that controls the output of the PA 

multiplexor - during RX2, LOC is added 

to the MBR. During RX3, when CAMAO is 

low, the MAR (first) level of index 

is added to the MDR. 

Buffered output of CLK1C, system clock - 5N3 
this clock is to synchronize the CPU-C 
logic to the rest of the processor. 

The CPU-C net of system clock generated 3G4 
on the CPU-D 

Clear auxiliary register 11N2 

Clear MAT status (fault) register 11N4 

Change write to a read memory operation - 11N5 
this signal is generated a.fter any 
memory fault (MAT, MPE, or ALGN) and 
prevents any further access until error 
recovery starts. 



DCLK1 



Destination clock - DCLK1 allows a 
selected destination on the CPU-C to 
be loaded; similar to CLK1, except no 
clock is generated during DSTOP. 



3H7 



11-ia 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

DENCLKO Eecoded enable clock 15D8 

DEXBO Decoded exchange byte - RD decoding of 19K6 
exchange byte supplied by the CPU-A 

DEXTO Decoded sign extension - ED decoding of 22F8 
MDE sign extend; if not inhibited by the 
calculate address sequence, the state of 
MDR16 is propagated through to MDROO. 

DIR Decoded instruction read - RD decoding 4H6 

of instruction read used to control PA 
multiplexors (when low selects the LOC 
contents) and leading of the MDR during 
calculate address 

DIETO Dirty bit - tri-state output of stack 8B3 
buffer register 

DISA1 Disable A byte - enables loading of MDR 19R6 

bits 8:15. This signal is also used to 
inhibit loading the most significant 
byte of the least significant MDR half- 
word. 

DISB1 Disable B byte - enables loading of MDR 19R6 

bits 0:7. This signal is also used to 
inhibit loading the most significant byte 
of the MDR most significant halfword. 

DISEXTO Disable MDR sign extension - signal from 22G8 
CPU-D during calculate address to inhibit 
RD implied MDR sign extend 

DISSTK1 Disable stack 9R5 

DRD1 Decoded data read - RD decoded memory 15B8 

data read (memory data read, not instruc- 
tion read). This signal is used to help 
define when tc clear a fault. 

DSTOPO Destination stop - this is used to con- 3H4 
trol whether to allow a clock to occur 
and thereby load a selected destination. 

DUAO Data unavailable - line from memory 9J3 

EAL Error of access level 9G8 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

EEDCLKO Even EDMA memory data register clock - 11M1 
signal from the CPU-D that, on the posi- 
tive transition, loads the data from 
either the local memory or from the EDMA. 

EIMAEO Enable interrupt MAR - this signal, when 15EU 
low, indicates that a memory fault has 
occurred and that the fault address may 
be read. The output enable of the normal 
MAR is disabled and the ZJiAR is enabled, 
Reading the fault address resets the EIMAR 
flip-flop allowing the MAE to be read. 

EMAT291:311 MAT code fault bits 11M6,11M8, 

11M9 

ENMAAO Enable MAT LMA drivers - also indicates 9G5 
MAT access to memory 

ENPARO Enable MAT relocated LMA drivers - 9Ga 
when inactive on a PMEM, it indicates 
a MAT access of memory 

EP2ai Execute protect bit 24 - this bit, when 4N5 

active, indicates that the current memory 

segment selected causes a MAC interrupt 

if used for program execution. 

EPSTD1 Error - process segment size 3B9 

ESLF1 Error of segment limit field 9L7 

ESSTDO Error - shared segment size 4C9 

EXBO Exchange byte - when low, an exchange 19R7 

byte occurs on the least significant 
halfword on the B bus (bits 16:31). 



FAINCR1 A presence stack increment flip-flop 5N2 

FBINCE1 B presence stack increment flip-flop 5N7 

FBIRTO Dirty bit of stack buffer register 8A3 

FDUAO Data unavailable from memory flip-flop 9L2 

FFMATCY Auxiliary MAT memory cycle flip-flop 9M3 

FMATCY MAT memory cycle flip-flop 9K3 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

FNCEO Flop output of noncorrectable error - 6B8 
signal is generated on the CPU-D. It is 
an indication that a double-bit error 
has occurred. 

FPA081:151 Program address register bits - stores Sheet 15 
8 bits of PA on a memory fault 

FPACLK1 Clock for FPA register 15J5 

FPEES1 Presence bit of stack buffer register 8A3 

FSCLK Skewed SCLK flip-flop 9A4 

GDIEO Gated decoded instruction read - controls 3N9 
steering of PA multiplexor during calcu- 
late address 

GETSSTEO Get shared segment table entry 9N6 

GEXT1 Gated MDE sign extension - when active, 22F7 

causes the state of MDR16 to be propagat- 
ed to MDROO 

HfiLTO Halt processor - DMA request queued or 9G2 
memory is busy 

ILOCO Increment location counter - generated 2N6 
on CPU-D during calculate address 

IMAR Increment MAR 2L1 

JAMDIRTO Jam dirty bit into stack buffer register 19E6 
JAMSHED1 Jam shared bit into stack buffer register 19E6 



L01: 11 



LLOCO 



Access level bits 8D3, 8E3 



LHWETO Local halfword memory write - used to 21A8 
gate least significant halfword to local 
memory for halfword memory write 



Lead location counter - EC decoding 23C8 
specifying the location counter as a 
destination 



47-OOa E19 



11-17 



SCHEMATIC 
MNEMONIC MEANING LOCATION 



LMA080:310 Memory address data line - this is the Sheet 25 
physical address presented to memory. 

LMARO Load memory address register - BD 23C7 

decoding of MAR as a destination regis- 
ter 

LHDRO Load memory data register - RD decoding 23C7 
of MDR as a destination register 

LOC0fi1;301 Location counter output lines Sheet 2 

LPSTDO Load process segment table descriptor 3L1 

LPSTDCKO Load process segment table descriptor 3M1 
clock 

LSSTDO Load shared segment table descriptor 4L5 

LWRTO Local memory write enable - gates the 21A1 
selected inputs of the 2:1. multiplexor 
onto the MDS bus 



MAR081:311 Memory address register data output Sheet 2 
lines 

MARSTPO MAE stop - generated on CEU-D during 2A1 
calculate address of RX squared (RXRX) 
format. This signal allows the MAR to 
be loaded with ESTOP active. 

MATO HAT interrupt IINU 

MATEN1 MAT enable 9D2 

MATRSDO MAT read and set dirty bit 19E8 

MATRSRO MAT read and set reference bit 9J5 

MATSTOPO MAT stop 5K3 

MCLK1 System clock gated by memory stop (MSTOP) 5L1 

MDHLKO Memory data register high clock - data 17R1 
on the inputs of MDR bits 00:15 are latched 
on the positive transition of clock. 

MDHSA1 Memory data register multiplexor steering 17M1 
signal - select data input to MDR bits 
00:15 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 



MDLCKO Memory data register low clock - data on 18R1 
the inputs of memory data register bits 
16:31 are latched on the positive transi- 
tion of clock. 

MBLSA1 Memory data register low multiplexor 15B1 
select line - selects the type- of data 
input to the memory data register bits 
16:31 

MDR000:311 Memory data register data output lines Sheets 17, 

18, 19 

MDR20 Memory data register sura output select 23B2 

MDS000:310 Memory data system bidirectional data Sheet 16 
lines - data either to be written to 
or read from local memory 

MDSBO Memory data register multiplexor select 18D1 
generated by CPU-D - selects type of 
data to be loaded into the MDR 

MEHSAO B bus multiplexor enable for CPU-C 22G2 
MEMSBO source registers 22G3 

MFAULTO Memory fault - indicates that a memory 15A6 
fault has been queued because of a non- 
correctable error, MAT interrupt, or 
alignment fault 

MPA081:111 MAT program address bits Sheet 13 

MSBCO MAT to shared buffer controller 13FU 

MSELB1 E bus multiplexor select line 23B2 

MSTOPO Memory stop - used to inhibit system 3GU 
clocks while the memory system is busy 
or data is unavailable 



PA081:311 Program address multiplexor outputs - Sheets 6, 7 
the outputs reflect the contents of the and 14 
location counter during calculate address 
or the contents of the MAR at any other 
time . 

PMEM1 Processor memory operation request 9G2 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

PRES1 Presence bit - tri-state output of stack 8B3 
buffer register 

PSBCO Processor to shared buffer controller 13F2 

PSEL1 Processor selected - generated by the 9A3 
CPU-D when mernory address and data are 
relevant to a processor as opposed to an 
EDMA memory cycle 

PSW10 Program status word bits indicating 9A8, 
PSW11 access level of the processor 9A7 

PSW211 Program status word bit 21 - this is the 9A2 
relocation/protection bit of the PSW that 
enables the MAC. 

RDOGiOS Memory control field of microinstruc- Sheet 4 
tion 

ED150 ROM data register bit of the microin- 23A5 
struction word - the RD bits control all 
processor level functions. They do not 
control EDMA or memory refresh. 

RD2U0 ROM data register bit of the microin- 22B2 

struction word - the ED bits control all 
processor level functions. They do not 
control EDMA or memory refresh. 

RDOOIiOai ROM data register bits of the microin- 3A6,3A1, 
struction word - the RD bits control 3A7,16B2 
all processor level functions. 

RD261 ROM data bit 26 23B2 

RD051 ROM data register bits of the microin- 16B2 
struction word - the RD bits control 
all processor level functions. They do 
not control EEMA or memory refresh. 

RD121:mi ROM data register bits cf the microin- 23A6, 23A7 
struction word - the RD bits control 
all processor level functions. They do 
not control EDMA or memory refresh. 

RD161 ROM data register bits of the microin- 22B2 

struction word - the RD bits control 
all processor level functions. They do 
not control EEMA or memory refresh. 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



RB251:271 



RD271A 



READ1 
RFAULTO 

RPA081:111 



ROM data register bits of the microin- 
struction word - the RD bits control 
all processor level functions. They do 
not control EEMA or memory refresh. 

ROM data register bits of the microin- 
struction word - the RD bits control 
all processor level functions. They do 
not control EDMA or memory refresh. 

Read but not read and set 

Reset fault - used to clear memory 
fault conditions 

Relocated program address bits 



22B1, 
23B1 



23B1 



11D7 
11N3 

Sheet 13 



S001:311 
SCLROC 
SHCLKO 
SCLK1 
SHARED 
SLF01 :41 
SPA081: 151 
SRF091:201 

STD151;311 

SUM081:311 



S bus data output from the CPU-B 

Systems clear CFU-C net 

Shared clock 

Skewed CLK1 clock 

Shared bit of stack 

Segment limit field bits 

Program address bits 

Segment relocation field bits - tri- 
state outputs of stack buffer register 

Address field of segment descriptors 



Outputs of adder used during calculate 
address to resolve effective address of 
RX2 and RX3 formats. The contents of MDR 
and LOG (RX2) or the MDR and MAR (RX3) 
are added together. The resulting data 
is available on the B bus as the MDR data. 



Sheet 13 

3m 

9N3 

3H5 

8B9 

8E3, 8G3 

Sheet 16 

Sheet 8 



Sheets 3,4, 
10 

Sheet 20 



ULOCO 



Unload location counter - RD decoding of 22F1 
location counter as the B bus source 
register 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



UMAR 



Unload memory address register - BD 
decoding of the MAR as the B bus source 
register 



22H2 



UMDRO 



Unload memory data register - RD decod- 
ing of MDR as the source register 



22G2 



WSTKO 



Write into segment table register stacks 9N3 



XRPA 



Pull-up terminations for unused inputs 
to provide noise immunity 



3K1 



XRPB 



Full-up terminations for unused inputs 
to provide noise immunity 



3E1 



XRPC 



Pull-up terminations for unused inputs 
to provide noise immunity 



5M8 



XRPD 



Pull-up terminations for unused inputs 
to provide noise immunity 



6D8 



XRPF 



Pull-up terminations for unused inputs 
to provide noise immunity 



7A1 



XRPG 



Pull-up terminations for unused inputs 
to provide noise immunity 



1419 



ZMAR081:311 



Output of a 2:1 MUX-ZMAR is the contents Sheet 15 
of the FPA register on an MFAULTO; other- 
wise, it is the contents of MAR. 



11-22 



47-004 R19 



CHAPTER 12 
CPU-B BOARD 



12.1 INTRODUCTION 



The Model 3230 CPU~D Board, Fart Number 35-770, c 
processor clock control, processsor-to-memory logic 
control. It also has the EDMA -protocol con 
transceivers, EDMA-to-meitiory contention and mode 
address and data registers, and the memory bus 
addition, the board includes the user's instruction a 
instruction registers, instruction ROM format, calcu 
logic, source, destination, and E field decoders, 
counter, input-output control, S bus buffers, 
multiplexors. 



ontains the 

, and memory 

trol, EDMA 

logic, EDMA 

logic. In 

nd auxiliary 

late address 

the repeat 

and B bus 



12.2 PROCESSOR AND MEMORY TIMING SIGNALS 

Processor timing signals are derived from a 2-stage Johnson 
counter (Sheet 9) whose sequence is modified by the skip logic 
when memory is accessed. The two J-K flip-flops of the counter 
and the two D flip-flops of the skip logic are initialized by 
A System Clear (ACLRO) en power up/down. OSCO, a 20 MHz 
square-wave, is the buffered output of a crystal oscillator and 
the toggle input for these flip-flops. Clock (CLK) and Skew Clock 
(SCLK) are each a buffered output of the Johnson counter. A1B1 is 
a decoded state of the counter. 

When memory is not being accessed, the J input of FA is a 
function of the state of the FB flip-flop, and CLK and SCLK are 
square-waves of a 200 ns period (refer to Figure 12-1). A1B1 is 
active for 50 ns. 

When memory is accessed, the processor timing is modified by the 
skip logic to accommodate the memory cycle. Figure 12-2 shows 
the waveforms of a processor-to-memory operation when no cache 
exists. 

A memory cycle is started when the processor activates an Early 
Read Line (LERO or SERO, Sheet 4). In response, the memory 
enables and then disables the Data Unavailable line (DUAO). DUAO 
must be brought low before the trailing edge of CLK1 , and when 
DUAO is brought high by the memory, it must do so again before 
the trailing edge of CLK1. In addition, on the first falling 
edge of CLK1 after ERO, memory enables the Memory Busy line 
(LHBSYO or SMBSYO) if memory has not completed its cycle at that 
time. The basic memory cycle without cache is 500 ns. 
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Figure 12-1 Processor Timing - No Memory Access 



All memory, whether local or shared, has the same address and 
data bus. Local ERO (LERO) and Shared ERO (SERO) determine which 
memory is to be accessed. 

A processor-to-memory operation (PMEM1) is decoded on Sheet H 
after the falling edge of CLK1. If no EDMA memory access is 
pending and the memory is not busy (HALTO high), the J-input of 
FA is now also controlled ty FERO. An inactive FERO and HALTO 
and a decoded FMEM1 inhibits the Johnson counter from changing 
state for an interval of 50 ns - the period of the crystal 
oscillator. FER1 enables the LERO line (assume shared memory 
does not exist) nominally 25 ns before the rising edge of CLK1. 
The memory now enables DUAO and, if no cache exists, DUAO remains 
low until after the trailing edge of CLK1. On this edge, FDUA 
and FDUSKF are toggled set (Sheet ^) and the memory asserts the 
LMBSYO line which brings HALTO down. With FDUSKP set, FERO again 
controls the J-input of FA and causes the Johnson counter to 
remain in the reset state for an additional 50 ns. Before the 
trailing edge of CLK1, the meincry removes DUAO, and FDUA and 
FDUSKP toggle reset on this edge. If DUAO is not removed, FDUA 
remains set but FDUSKP toggles reset and further skips are 
prevented for this memory cycle. 

Normally, LMBSYO is removed on the CLK1 falling edge following 
the removal of DUAO. Memory can maintain LMBYSO active if it is 
not ready to accept another memory access in the following clock 
cycle or whenever it must perform a refresh operation. For 
refresh, no skips are performed. 
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Figure 12-3 shows the waveforms for a memory read access on a 
cache hit. Here, only one skip is performed, DUAO is deactivated 
before the first CLK 1 trailing edge after LERO, LMBSYO is not 
asserted for this memory operation, and FOUR and FDUSKP never 
toggle set. Note also, in both Figures 12-2 and 12-3, that 
MDHCLKO and MDLCKO (Sheet 7) toggle the data into the processor's 
memory data register on a memory read operation. 
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Figure 12-3 Processor - Processor-To-Memory Access - Cache Hit 
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12.3 PROCESSOR MEMORY OPERATION DECODE 

Processor-to-memory operations are decoded from the . memory 
control field of the microinstruction, RD00:03. Table 12-1 lists 
the operations specified by these bits. 



TABLE 12-1 RD BIT OP)ERATIONS 



GO 














RD BIT 



01 



02 







1 
1 
1 
1 





1 
1 
1 
1 






1 
1 




1 

1 




1 
1 




1 
1 



3 





1 



1 



1 



1 



1 



1 



1 



1 



OPERATION 



No Action 

DW1 - Data Write Byte 

PW2 - Privileged Write Halfword 

DW2 - Data Write Halfword 

TEL - Data Write Byte, No ECC 

ENACLK - Enable Destination Clocks 

PH4 - Privileged Write Fullword 

DW4 - Data Write Fullword 

Undefined 

RAS - Read and Set 

PE2 - Privileged Read Halfword 

DR2 - Data Read Halfword 

REL - Read Error Logger 

IE - Instruction Read 

PR4 - Privileged Read Fullword 

DR4 - Data Read Fullword 



Microinstructions are clocked on the trailing edge of CLK. 

Decoded Memory (DMEM) is generated from RD00:03 on Sheet 4. 
Processor-to-Memory (PMEM) is asserted by DMEMO, a gated decoded 
instruction read (GGDRO), second part of instruction read (2IR0), 
gated second instruction read (GSIRO) or calculate memory address 
read halfword (CMR20). 
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Memory operations are more finely resolved on Sheet 6 where the 
result of the decoding is latched in a pair of guad-D registers. 
On power up/down, the registers are initialized reset by D System 
Clear (DCLRO). Latching is dene on the leading edge of CLK1E and 
the clocking is inhibited if Processor Data Unavailable (PDUAO) 
is active, PDUAO is always enabled/disabled on the trailing edge 
of CLK. 

The quad registers store the following information about the 
memory access: Both Instruction Read (FBIR), Odd Instruction 
Read (FOIR), Even Instruction Read (FEIR), Read (FRD), Even Data 
(EVDAT), and fullword data. Instruction read accesses are 
contained in Set Calculate Address Part 1 (SCAP11), which is a 
function of GDIRO and inhibited by ROM Stop (RSTOPOA). A Read 
operation is an active RD001 or CWRO - change write to a read. 
A write is the complement of the read, provided the Instruction 
Register flip-flop (FINRO) is reset. Fullword data is signaled 
when RD011 and RD021 are both active and halfword data is 
signaled when either of these bits is inactive. CMR20 and DMEMO 
serve as a gate enabling function. 

On instruction reads and halfword data operations, program 
address bit 30 {PAR30) indicates whether or not the instruction 
to be fetched or the halfword data operation is on a fullword 
address boundary. If the instruction lies on a fullword 
boundary, FBIR is toggled set and a fullword is accessed. The 
first 16 bits of the readout are loaded in the instruction 
register and the second 16 bits are loaded in both halves of the 
Memory Data Register (MDR). If the instruction resides on an odd 
boundary (PAR 301 active), FOIR is toggled set, the halfword is 
accessed, and the second Instruction Read flip-flop (FSIR) is set 
on the trailing edge of MCLKO. The accessed 16 bits are stored 
in the instruction register and, if the instruction is not of a 
short-format (RRO inactive), GSIRO is generated and FEIR is 
toggled set on the next available CLK1E. The even halfword is 
accessed and loaded into both halves of the MDR. If the 
instruction fetched from the odd halfword is a short (16-bit) 
format (RRO), FEIR and GSIRO are not enabled and memory is not 
accessed. 

On a halfword data operation that is to be executed on a fullword 
address boundary, EVDAT gets set. For a halfword read, memory 
bus data bits 00:15 are leaded into 16:31 of the MDR, and for a 
halfword write, bits 16:31 of the MDR are asserted on memory data 
lines 00:15. 

Outputs of the quad-D registers and their logical combinations 
generate Fullword (FW) and Read Fullword (RDFW). Gated Read 
(GRD) is generated from FRD when PDUA1 is active or HALTO is 
high. 
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12.4 LOCAL/SHARED MEMORY 

Local and shared memory are accessed over the same memory address 
and data buses. An access is initiated by activating an ERO 
line. Each memory has a dedicated ERO line - Local ERO (LERO) 
and Shared ERO (SERO), Sheet U. In addition, each memory has a 
dedicated busy line - Local Memory Busy (LMBSYO) and Shared 
Memory Busy (SMBSYO) controlled by the respective memory. The 
Data Unavailable (DUAO) line is common to both. 



LERO and SERO (Sheet 4) can be activated by the processor. 
Memory Address Translator (HAT), or by an EDMA device. 



the 



12.5 PROCESSOR-TO-MEMORY 

Figures 12-2 and 12-3 show the waveforms for a 
processor-to-memory operation with and without cache. All 
processor accesses are to local memory unless Processor to Shared 
Bank Controller (PSBCO), Sheet 4, is active. On a 
processor-to-memory operation (PMMEM1), if an EDMA bus operation 
is not pending (HALTO high), the Enable MAT Access (ENMAAO), 
PSBCO, and LMBSYOA lines are inactive, and LERO is pulsed low by 
FER1 if the Change Write to Read line (CWRO) is high. If PSBCO 
is active, SERO is gated low by FER1. In either case, if CWRO is 
low, no ERO can be sent. 

If the processor must perform a MAT access of memory, ENMAAO 
active inhibits the CPU path to the ERO lines and enables the MAT 
path. Here again, PSBCO determines whether LERO or SERO is to be 
gated. 

Before an ERO line is pulsed, the processor has output the memory 
address and, in the case of a write into memory operation, the 
memory data. On a write to memory, DAWT1 has been decoded and 
the write line (WRTO) enabled. In addition. Load Write (LWRTO), 
Sheet 7, outputs the memory data bits of the MDR to their 
respective MDS lines. For an even data halfword write (EDAT1), 
Load Halfword Write (LHWRTO) steers MDR bits 16:31 to MDS00:15. 

For a processor read from memory, MDSBO, MDHSA1, and MDLSA1 
(Sheet 7) steer the readout into the appropriate half or halves 
of the MDR. Memory Data Register Low Clock and High Clock, 
(MDLCKO and MDHCLKO) toggle the MDR halves as a function of 
A1B11. MDR is loaded on the rising edge of MDLCKO and MDHCLKO. 
MDHCLKO pulses low for an RDFW, FBIR, or FEIR, and MDLCKO during 
an FEIR or GRD. Note that the MDR clocks are present until FDUA 
is reset. When FDUA resets, the memory operation decode register 
changes state and disables the MDR toggles. 

Periodically, the memory requires time to perform a refresh which 

is under the control of the memory logic. The memory 

cycle-steals a refresh cycle by asserting its memory busy line. 

As long as a busy line is active, no access to memory is 
attempted. 
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A local memory access to a cache-equipped memory is initiated as 
for a memory without cache; that is, ERO is generated as 
previously described, and memory asserts DUAO in response. On a 
cache hit, memory removes DUAO before the trailing edge of CLK1 
when ERO is enabled. Refer to Figure 12-3 for timing waveforms. 
As a result, neither the FDUA nor FDUSKP flip-flops toggle set 
and the skip logic functions only once during this access. Cache 
readout is valid on the trailing edge of CLK1. Data is clocked 
into the MDR and/or IR as described above. Note that whether or 
not the access results in a cache hit, A1B11 always clocks the 
MDR on the first CLK1 for as long as PDUAO is held active. 

12.6 PROTOCOL LOGIC TO ACQUIRE THE EBKA BUS 

Bus occupancy on the EDMA is controlled by the EDMA Protocol 
Logic. Figure 12-U shows the signals and nominal timing 
generated by the logic in response to a request for bus 
occupancy. The Extended Request (XREQO) line, common to all 
devices on the EDMA, is activated by a device that wants to use 
the bus. An active XREQO results dn a QUEO which queues and 
synchronizes the requesting EDMA device to the protocol timing. 
Transmit Priority Chain (TPCO) is then sent. TPCO is connected 
to each device in a daisy chain fashion. A device that has not 
been queued sends TPCO to the next device on the bus. A queued 
device does not transmit TPCO. The EDMA device that has captured 
TPCO now must activate the Local Memory Request line (LMREQO) if 
it desires access to local memory; otherwise, the access will be 
interpreted as that for shared memory.. The device that has 
captured TPCO is granted the EDMA only when the Start of 
Transmission (SOT) signal is received from the protocol logic. 
When the device is finished with the bus, it signals the protocol 
logic by sending an End of Transmission (EOT) signal, not shown 
in Figure 12-4. 

The protocol logic is found on Sheet 6. It is separated into two 
parts: 

1. Three flip-flops (twc D and one J-K) toggled by an LC 
oscillator, and 

2. A guad-D register connected as a ring counter that is 
toggled by a separate L-C oscillator. 
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Figure 12-4 EDMA Protocol 
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Each oscillator is adjusted for a nominal 60 ns period. Figure 
12-5 contains the waveforms for the protocol logic. 

On power up/down, the C net of System Clear (CCLRO) inhibits the 
upper oscillator and forces the two D flip-flops clear. System 
Clear (SCLR1 ) (Sheet 8) forces FPC reset through Reset C (RESCO). 
This initialized state inhibits the lower oscillator and holds 
the guad-D register cleared. In the idle state, the clock inputs 
to all registers are low. 
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On XREQO, the forced clear is removed from the D flip-flops, and 
the upper oscillator is enabled. On the first rising edge of the 
buffered output of the oscillator, QUEO is enabled and terminated 
on the next rising edge and the enabling of the lower oscillator 
starts. The next falling edge sets FPC which gates TPCO. FPCO 
disables the upper oscillator, forcing the D flip-flops reset and 
removes the low from the clear inputs of the guad-D register. 
This register also changes state on the rising edge of the 
buffered oscillator output. TPCO is disabled when FPF is set. 
SOTO is gated when FPG is set and terminated by the cleared state 
of FPH. 

The protocol logic returns to the idle state when RESCO goes 
active. SESCO (Sheet 8) is pulsed low by the protocol oscillator 
(PROSCI) during the interval when FPG is set and FPD reset. A 
reset FPC disables the lower oscillator, holds the guad-Ds 
cleared, and allows another protocol sequence to start if XREQO 
is active. 

The width of TPCO is increased if an EOT has not been received in 
response to the previous SOTO to clear FEOT (Sheet 8). Hold 
Start (H0ST1) inhibits the transmission of SOTO (Sheet 8) if a 
burst mode to local memory is being executed; or if an EDMA 
device is waiting for an answer from memory 
[ (FLADR+FLADRA)«FERE+DMASEL«FERD+ENACSC]. 

Test points are available for maintenance and factory use. 

P5 pull-up resistor = TPH, TPC, TPE, and TPF 
GRD = TPD 



NOTE 
TPC and TPD are ncrmally strapped. 

12.7 EDMA BUS TRANSMISSIONS 

When the selected device has received an SOTO, it must output an 
address and a memory control field followed by a Load (LOADO) 
pulse. If the access is a read from memory, LOADO is accompanied 
by an End of Transmission (EOT). If the access is a write, EOT 
is not sent with the address LOADO; rather, after the address, 
the device outputs a halfword of data followed by a LOADO. On a 
halfword write, an EOT is sent with this LOADO. However, on a 
fullword write, an EOT is not transmitted until the device 
outputs the second halfword, and then outputs a LOADO with EOT. 
(Refer to Figure 12-6). 

When a memory outputs a halfword readout, it also sends two bits 

to identify the responding memory, a parity error bit, and a 

memory malfunction bit. This is followed by an Answer (AN30) 

pulse. On a fullword read, another halfword is sent, also 
followed by an ANSO. 
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12.8 EDMA TO MEMORY 

An EDMA request to memorY is indicated by XREQO (Sheet 2) which 
is activated by the EDMA device (refer to Figure 12-7) and 
directly sets FMREQ. The state of FMREQ is synchronized by the 
edges of A1B11 (Sheet 2) and the double-ranked quad-D registers 
to the processor timing. On synchronization, HALT is generated 
to prevent the processor from accessing local memory on the next 
available memory cycle. When the device is granted the EDMA bus 
via SOTO, FSOT is set and generates LDMALO (Load EDMA MAR) (Sheet 
7) and enables the ILDMAO (Increment or Load MAR) gate. FSOT 
also enables the D input of FLADR (Load EDMA Address Register) 
(Sheet 2). 

The EBMA transceivers, memory address register (EDMAR), the data 
register (EDMA HDR), LMA bus drives, and the data bus logic are 
found on Sheets 15-18. 

FLADR sets on the leading edge of LOADO . ILDMAO goes high to 
load the memory address; H0ST1 goes active; and the memory 
control field (DMA15:17) is leaded into the D registers (Sheet 
5). In addition, the state of FLADR is synchronized to the 
processor timing. If the stored DMA15:17 bits indicate a read 
from memory (FERDI), the trailing edge of SCLK1 enables DMASEL if 
memory is not busy. The decision to select DMA to local memory 
(DMALM1) or DMA to shared memory is determined by the FLMRQO 
state which was set by SOTO. A low FLMRQO is an EDMA to local 
memory and a high to shared memory. Ho-wever, if a read of memory 
is not indicated (FERDO), EEDCLKO (Even EDMA Data Clock) is low 
(FLADRAO inactive), and/or if a half word write is to be performed 
(FEFWO and DL301D), OEDCLKO (Odd EDMA Data Clock) is low (Sheet 
7). The leading edge of the LOADO for the first halfword of data 
sets FLDARA (Load EDMA Data A) and the data loaded into the EDMA 
MDR and FLDARAO keeps H0ST1 active. The state of FLDARA is also 
synchronized to the processor clocks for a write halfword. On 
synchronization, DMASEL would be asserted on the trailing edge of 
SCLK1 if the memory is available. 

If the EDMA request is neither a read nor write halfword, a 
fullword write is indicated (FEFW1). With EDMA Fullword Write 
(EFWRT1) active, OEDCLKO is lew. On the leading edge of the 
second data halfword LOADO, FLDARB toggles set and OEDCLKO clocks 
the data into the lower half of the EDMA MDR. The state of 
FLDARB is synchronized tc the processor timing. On 
synchronization, DHASEL1 is asserted on the falling edge of SCLK1 
if the memory is available. 

When DMASEL1 goes active, the skip logic comes into play to 

modify the processor timing as described in Section 12.2. 

DMASEL1 and DMBZY1 (the latter on Sheet 2) perform the first 

skip; FDUSKP1 and FERO perfcri the second skip. 

For a write operation, DMASEL1 and FERDO enable WRTO to memory 
(Sheet 4) and DMAWRTO (Sheet 7) to output the EDMA MDR to the 
memory data bus (Sheet 7). An EDMA halfword operation to memory 
is signaled by DMAHWO (Sheet 5). 
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For a read operation, FERD1 and FERDOA (Sheets 17 and 18) steer 
the HDS* This data register Is loaded on the trailing edge of 
CLK1B during DDUA1 (DMA Data Unavailable) via EEDCLKO and OEDCLKO 
(Sheet 7) lines to the EDMA MDR input. 

CLSO is asserted immediately after DMASEL1 goes high by DMBZYI, 
FBO, and FSCLK1 (Sheet 2). CLSO directly clears FMREQ, FSOT, and 
the LMRQO latch. This signal also gates CLADO (Clear Address and 
Data flip-flops) (Sheet 7) to clear FLADR, FLDARA and FLDARB if 
a Burst Read (BRTRDO) is not being processed. 
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For a fullword read, EMDENBO is activated when FDA sets and DANS1 
is activated by FDB1. These signals terminate when FDC sets; 
this enables OMDENBO. DANS1 is again enabled when FDA resets. 
Both OMDENBO and DANS1 are disabled when FDB clears. 

For a halfword read from an even memory address boundary, EMDENBO 
outputs the data to the EDMA device. On a halfword read from an 
odd boundary, OMDENBO enables the data to the EDMA bus. 

The oscillator is stopped by logic that examines the memory mode 
of operation and the state of the counter. For a halfword or 
fullword read, ENOSCO is driven high when the last ANSO pulse is 
disabled. The J-K flip-flop that disables ENOSCO clears the J-K 
that began the sequence. The reset state of this J-K initializes 
the counter and the last J-K is forced to the clear state. 

A burst mode operation on the EDMA bus requires handshaking 
between the processor and the requesting device. This 
handshaking is performed over the lOADO and ANSO lines. The 
requesting device always sends LOADO and the processor sends 
ANSO. 

In a burst read mode and in response to ANSO, the device 
transmits LOADO to the processor to indicate that the device is 
ready to receive another fullword. If the device requires no 
additional data, it then transmits EOT to signal the end of the 
burst read mode. 

In a burst write mode, the processor transmits an ANSO to 
indicate that it can handle another fullword of data to store in 
memory. In response, the device transmits a fullword of data. 
With the last fullword to be written in memory, the device also 
sends EOT to signal the end of the burst write mode. 

The first fullword write of a burst write operation begins as a 
normal EDMA fullword write to local memory. However, when ST1 
pulses high because of CLSO and BRWRT1 (the decode of the EDMA 
memory operation field) direct sets the J-K flip-flop to enable 
the oscillator (ENAOSCO), DOSCO toggles the Johnson counter and 
FDA1 gates DANS1 (Sheet 8) to output ANSO through the enabled 
transceiver. The device responds with two halfwords of data and 
two LCADOs. With BRWKTO and FEFW1 active, the LOADOs set FLDARA 
and FLDARB in turn and another EDMA to local memory request is 
synchronized to the processor timing. ENAOSCO is disabled after 
ANSO and the local memory to EDMA control logic is initialized 
reset. During the first fullword store of the burst write, DDUA1 
and CLK1F toggle FBRWRT set. When the device transmits the last 
fullword of the burst write, it also sends EOT which, with 
BRWRT1, changes the memory control field from a burst write mode 
to a fullword write. The last fullword is then stored as a 
normal fullword write. 
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If a Burst Read (BETED) mode is decoded, CLADAO is inhibited from 
being pulsed by ST1 (Sheet 7). As a result, FLDAR remains set, 
still synchronized to the processor timing. During the first 
fullword read of the burst read, BDUA1 and CLKIF toggle FBRTRD 
set. At the same time, ENAOSCO is enabled to output the first 
fullword of data to the device. When FDA sets, CLADAO is enabled 
to clear (FLADR) and disabled when FDAA sets. The fullword of 
data is transmitted to the device as for a normal EDMA fullword 
read. In response to ANSO, the device sends a LOADO to signal 
for another fullword read. If LOADO is not returned before the 
next memory cycle becomes available, due to the fact that FLADR 
resetting is delayed, FLADE1 is still stored in the quad-D 
register (Sheet 2). DMASEL remains active and the next fullword 
is read from memory. During this access, FDRDY gets set to 
indicate that valid data resides in the EDMA HDR. Whenever FLADR 
is toggled set by the handshaking LOADO, ENAOSCO is enabled by 
FBRTRDIoFLADRIoFDRDYl. On the last fullword transmission of a 
burst read, the device sends EOT which gets synchronized as FQEOT 
(Sheet 2) and changes the EDMA memory control field to a fullword 
read. 

The EEHA memory address register is incremented (ILDMAO) during 
burst modes on the trailing edge of DDUA1 after FSOT is cleared 
(Sheet 7). 



12.9 CLOCK STOPS 

Clock stops are used to inhibit microprocessor clocks for an 
event requiring more than one clock period. There are three 
types of clock stops that suspend different levels of processor 
functions. Destination clock stops (DSTOP) inhibit the loading 
of data into a destination register. BOM clock stops (RSTOP) 
inhibit the loading of a new microword into the ROM data register 
and prevent the CSAR address from changing. Memory clock stops 
(MSTOP) stop all microprocessor functions. DSTOP and ESTOP are 
forced active by MSTOP. Refer to Sheet 9 of Functional Schematic 
35-770D08 during the following breakdown of the signals causing 
DSTOP and RSTOP. 



MFAULTO Memory fault causes DSTOP to inhibit the 

loading of destinations after a memory fault. 
This condition remains in effect until the 
memory fault is serviced. 

BRANCHO Branch causes DSTOP to prevent the loading of 

random data into random registers. 

OPTSTPO Option stop causes both DSTOP and RSTOP during 

operations with the Writable Control Store 
(WCS) or the High Performance Floating-Point 
Processor (HPFPP). Option stop remains active 
until the WCS or HPFPP operation is complete. 
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AFINRO This signal causes DSTOP during the second half 

of the RX squared calculate address. This 
signal prevents the source string address 
contained in the shift register from being 
destroyed. 

CHE20 This signal causes DSTOP and RSTOP during the 

calculate address of the RX3 or RI2 formats. 

lOSTOPO I/O operation in process stop. Both DSTOP and 

RSTOP are made active until the I/O Sync is 
received. 

2IR0 This signal is generated during the beginning 

of the second part of the RX squared format 
address calculation and causes DSTOP to save 
the shift register contents. 

AWSTOPO/BMSTOPO Memory contention signal that causes DSTOP and 

RSTOP during the period of contention. 

RX2STP0 Stop generated during calculate address of an 

RX2 format instruction. This stop causes RSTOP 
and allows the location counter to be 
incremented to point to the next instruction. 

RX3STF0 RX3 format calculate address stop that causes 

RSTOP to remain active. 

CNTEOO Counter not equal to zero. When the repeat 

counter is loaded, RSTOP remains active until 
the count is reduced to zero. 

GMATSTOPO This signal activates both DSTOP and RSTOP when 

the MAT needs to access memory. 

COMSTPO Communication stop asserts DSTOP and RSTOP for 

loading into the communication hardware assist 
board. 

NOCNTO Causes a DSTOP for one clock period if repeat 

counter is loaded with a zero value. 

Memory Stop (MSTOP) occurs if a memory access is attempted by the 
processor (PMEM1) or the MAT (GENMAA1), and the desired memory is 
busy (LMBSY1/SMBSY1). MSTOP is also activated if the MDR is 
specified as a source (UMDR1) and a memory operation is in 
progress (PDUAI). In addition, the caock single-step control 
test feature causes FTIT1 as long as TRAPO remains active to 
control MSTOP. Depressing the advance pushbutton disables FTIT1 
for one clock period. MSTOP also activates if the processor 
(PMEM1) is trying to activate a memory cycle but an EDMA port has 
won contention for the memory (HAITI). 
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12.10 INSTRUCTION REGISTER AND AUXILIARY INSTRUCTION REGISTER 

The Instruction Register (IR) is a 16-bit register that is loaded 
with the user-level instruction to be emulated. The IR is broken 
into three major segments. An 8-bit operation code (OP CODE) 
defines the format (RRr RI» or RX) and an address location within 
the EROM on CPU-A. (Refer to Sheet It of 35-770D08,) The DROM 
address extracts the microprogram address of the emulation 
sequence. Two U-bit fields are called the user general register 
destination (YD) and the user general register source or index 
(YS). These 4-bit fields select one at 16 general registers on 
the CPU-B board. (Refer to Sheet 3 of 35-770D08. ) 

The Auxiliary Instruction Register (AIR) is a 12-bit register 
used during the RX squared format instructions. (Refer to Sheet 
12 of 35-770D08.) The first eight bits are the operation 
modifier code. The remaining four bits are used by the 
microprogram as a data constant. The AIR may be examined by 
unloading the YSI field of the IR after the calculate aavlress of 
an RX squared format. After reading the contents of the AIR, it 
is cleared. 

12.11 FORMAT DECODING 

Format decoding controls the operation of the calculate address. 
There are four basic formats of user-level instructions, 
register-to-register (RR), immediate data-to-register (RI), 
memory data to register (RX), and string manipulation (RX 
squared). The format type is decoded from the OP CODE portion of 
the IR. The 8-bit OP CODE field is used to select a 4-bit word 
within the format ROM. The state of the four data outlines 
determines the format currently being executed. The RI1 format 
is implied by the default (all four outputs inactive) of the 
format ROM outputs. The format ROM output that indicates an RX 
format is further decoded into three RX formats: RX1, RX2, and 
RX3. The state of MDR bits 00, 01, and the RX format ROM output 
selects one of the three RX formats. 



12.12 CALCULATE ADDRESS 

The calculate address is initiated by a microprogram specified 
Instruction Read (IR). The calculate address logic resolves the 
format requirements of the current user instruction being 
executed. At the conclusion of the calculate address, the 
following conditions exist, depending on the selected instruction 
format : 

RR The Shift Register and the MAR equal the contents 

of the general register specified by the YS field. 

RI1 The Shift Register and the MAR contain the 32-bit 

data resulting from the addition of the contents 
of the general register specified by the YS field 
and the sign extended least significant 1 6 MDR 
bits. 
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RI2 



The Shift Register (SR) and the MAR contain the 
32-bit data resulting from the addition of the 
contents of the general register specified by the 
YS field and the full 32 bits of the MDR. 



RX1 



The Memory Address Register (MAR) and the SR 
contain the program address of the second operand 
data contained in memory. This address is the 
result of adding tihe sign extended least 
significant 16 bits of the MDR and the data 
contained in the general register specified by the 
YS field. 



RX2 



The MAR and the SR contain the program address of 
the second operand data contained in memory. The 
program address is the result of adding the 
contents of the general register specified by the 
YS field, the sign extended least significant 16 
bits of the HER, and the incremented contents of 



the location 
undefined. 



counter. Bits 0:19 of the SR are 



RX Squared 



of 
The 

of adding the 

specified by the 

and the least 

0:19 of the SR 



RX3 The MAR and the SR contain the program address 

the second operand data contained in memory, 
program address is th.e result 
contents of the general registers 
YS field and MDR bits 4:7 
significant 20 bits of MDR. Bits 
are undefined. 

The SR contains the program address of the source 
data string. This address is generated during the 
first half of the RX squared format in the same 
manner as defined by the RX1, RX2, or RX3 formats. 
The MAR contains the program address of the 
destination data string. This address is 
generated during the second half of the RX 
squared. The address contained in the MAR is the 
result of addition in the same method as RX1, RX2, 
or RX3. 

The microword contained in the RD register during the calculate 
address is an Add operation. The SR is the destination. The 
general register specified by the YS field is the A bus 
and the MDR is the B bus source. Instruction Read and 
extend are also specified. The MAR is forced to be 
during calculate address. 



source, 
MDR sign 
destination 



Figures 12-9 through 12-16 are examples of the logic sequences 

during calculate address. All the figures show 

there is no memory contention and the data access 

hit). The microprogram and the calculate address 

as required (MSTOPO). Refer to Sheets 10 and 

during this description. 



examples when 

is ideal (cache 

are suspended 

11 of 35-770D08 
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Figures 12-9 and 
or RI1 formats 
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therefore initi 
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and if no rep 
interrupts were 
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format. The 
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t the sequence required for RR, RX1, 

12-13 differs in that the fullword 

s on a halfword boundary and must 

mory cycles to fetch the required 32 

when the microword specifies an IR 

operation is in progress or no 

g the previous instruction execution. 

y read to the address specified by 

The LOG is incremented (ILOC) at the 

ALIR1 flip-flop is direct set during 

be loaded vhen the memory data is 

RI and CAF1 flip-flops are set at the 

The format of the instruction is 

of the IR (if it is an RX format) and 

uction format determines if DISAO or 

e A Source (DISAO) is active on RX or 



of the IR is zero. When the YS field 

o be added. When DISAO is active, 

reed to be inactive. This L^oults in 

RR format instructions disable 

o zero is a valid A bus source for RR 

Source (DISBO) is made active by the 

MDR is specified by the microword to 

DS is invalid for RR instructions. 

to be inactive. The contents of the 

dded to zero. The LOG is incremented 

ter GAP1 is set by FGP1 if the format 

t ILOG occurs for only one clock 



In Figure 12-12, in addition to the previous description, GSIRO 
becomes active on the same CLK1 that FINR1 sets. GSIRO indicates 
that a second read is initiated. The data contained in the MDR 
is not valid until the second read, when memory data is 
available. The calculate address is suspended until the MDR is 
valid. The GDIRO signal is inhibited by the RR format decoding. 

The final CLK1 of the calculate address loads the SR and MAR with 
the result of the microinstruction Add operation. The GSAR is 
loaded on the leading edge of GLK1 with an X'007' if a memory 
fault occurred during the calculate address or if the instruction 
in the op-code is not an exercised option; e.g., HPFPP or WGS. 
If no memory fault exists and if the instruction is legal, the D1 
address vector, as selected by the op-code data, is loaded into 
the GSAR. 
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Figures 12-11 and 12-14 
as-bit instructions, 
instructions use the fu 
address. The calculate 
partS/ defined by CA 
incremented, the format 
general register specif 
MAR. The B bus source 
RR formats. RX3STP0 su 
cycle. CMR20 and CAP21 
resets. CMR20 causes 
remaining 16 bits for t 
CMR20 also causes the L 
instruction length, 
it is valid (DUAO), to 
loaded into SR and M 
active, enabling the MD 
CMR20 is inactive and C 
of the MAR on the o 
During CAP2, with the R 
i» : 7 to select the secon 
clock of the calculate 
contents of the gene 
the HBR adder output, 
contents of the MDR 
specified by YS, which 
most significant 12 b 
Figure 12-14 shows the 
is caused by starting t 



are examples of calculate address for 

RX3 and RI2. RX3 and SI2 format 

11 32-bit KDR to complete the calculate 

address for RX3 and RI2 formats is in two 
PI and CAP2. During CAP1, the LOG is 

is decoded, and the contents of the 
ied by the YS field are loaded into SR and 

data is disabled (DISBO) as it was during 
spends the microprogram during the CAP1 

become active on the same MCLK1 that CAP1 
a halfword memory read to fetch the 
he least significant 16 bits of the MDR. 
OC to be incremented to reflect the 48-bit 
The RI2 format ca.uses the 32-bit MDR, when 
be added to the contents of YS and is 
AR. The RX3 format causes MDREO to become 
R adder on the CPU-C. CAMAO goes low when 
AP2 is active. This selects the contents 
utputs of the PA multiplexor of the CPU-C. 
X3 format, X20 goes low, enabling MDR bits 
d level index general register. The final 
address loads the added result of the 
ral register specified by MDR bits 4:7 and 
The MDR adder output consists of the 

and the contents of the general register 
was loaded into the MAR during CAP1. The 
its of the MDR adder output are undefined, 
effect of GSIRO on 48-bit formats. GSIRO 
he instruction on a halfword boundary. 



The RX squared instruction format regui 
sequences. Each calculate address oper 
format calculate address. The back 
sequences may each be RX1, RX2, or RX3 
first calculate address is contained 
result is loaded into the MAR. F 
examples of the RX squared format ca 
12-15 shows the sequence for an RX1 f 
12-16 shows an RX1 followed by an RX3. 
are few differences between the prev 
calculate address and the individual RX 
RX squared. The MCLK1 that causes CAP1 
calculate address loads the SR and MAR 
2IR0 becomes active because of the RX s 
on the leading edge of MCIK1 and the 
RX format is started. ALIRCKC enables 
Register (AIR) and the YS field of the 
to be loaded when the memory data bee 
held active by 2IR0 and AFINR1. This p 
contained in the SR from being overwri 
MAR to be loaded when DSTOP is active. 
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format. The result of the 
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Iculate address. Figure 
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In either figure, there 

iously discussed RX format 
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to reset in the first 

with the RX1 address data. 



quared format, BLIR1 sets 
memory read for the second 
the Auxiliary Instruction 
IR (Sheet 12 of 35-770D08) 
omes available. DSTOPO is 
revents the address data 
tten. MARSTP1 enables the 
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The Lengtn Counter (Sheet 11) is incremented each time the LOG is 
incremented. This provides an instruction length count at the 
conclusion of calculate address. The length counter is cleared 
at the beginning of each instruction read. 



1689-1 



FORMAT OF 
INSTRUCTION 



I LOCO 



IR IN MICROWORD 

RAR = 000 IF NO INTERRUPT 
ASR,YS,MDR,EXT,IR 

■RAR = DROM VECTOR ADDRESS 
OR X'OO?" 

SR, MAR = YS IF RR OR 
YS + MDR IF RX1/RI1 




DISAO 



ACTIVE IF YS = 0, EXCEPT 
IF RR FORMAT 



DISBO 



DSTOPO 
RSTOPO 
MSTOPO 



ONLY IF RR FORMAT 
ALL STOPS ARE INACTIVE 



Figure 12-9 RR, SX1, or RI1 Format (Cache Hit on 
Fullword Boundary) 
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RAR = 000 IF NO INTERRUPT 
IR IN MICROWORD 



MCLK1 



RSTOP TO INCREMENT LOG 

RAR = DROM VECTOR 
ADDRESS OR X'OO?' 

SR, MAR = YS 
+ MDR + 
INCREMENTED 
LOG 




FORMAT OF INSTRUCTION 



I LOCO 



VALID 



RX2STP0 



1 r 



DISAO 



ACTIVE IF YS = 



I 



RSTOPO 



MDREO FORCES THE OUTPUT OF 

THE ADDER (MDR + LOO 



MSTOPO 
DSTOPO 



} 



INACTIVE 



I 



1 I 

T r 



Figure 12-10 RX2 Format (Cache Hit on Fullword Boundary) 
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IR IN MICROWORD 

RAR = 000 IF NO INTERRUPTS 
ASR,YS,MDR,EXT,IR 

•SR + MAR = YS 



RSTOP + DSTOP TO 
LOAD MDR 16:31 



RAR = DROM VECTOR 
ADDRESS OR X'OO?' 



SR, MAR = X2 + 
MDR + MAR 




DSTOPO 



RSTOPO 



MDREO 



^\ L 



ACTIVE ONLY IF RX3 FORMAT 



/ 



MAR + MDR 



RX3STP0 



1 r 



Figure 12-11 RX3 or RI2 Format (Cache Hit on Fullword Boundary) 
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CACHE HIT ON HALFWORD BOUNDARY 



RAR = 000 IF NO INTERRUPT 



IR IN MICROWORD 



RSTOP MDR INVALID 

RAR = DROM 
VECTOR ADDRESS 
OR X'007' 



SR + MAR = YS 
+ MDR 




RSTOPO 

MSTOPO 
DSTOPO 



} 



INACTIVE 



Figure 12-12 RI1 or RX1 Format 
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RX2 FORMAT 
CACHE HIT ON HALFWORD BOUNDARY 



IR IN MICROWORD 



RAR = 000 IF 
NO INTERRUPT 



RSTOP TO INCREMENT LOC AND 
FETCH SECOND HALFWORD 



RAR = DROM VECTOR 
ADDRESS OR X'OO?" 



SR + MAR = YS + MDR 
INCREMENTED LOC 




GSIRO 



RSTOPO 



MDREO FORCES THE OUTPUT 
OF THE MDR ADDER 
(MDR + LOC) 



DSTOPO 
MSTOPO 



} 



INACTIVE 



Figure 12-13 FX2 Format (Cache Hit on Halfword Boundary) 



12-26 



47-004 R19 



1694-1 



RX3 OR RI2 FORMAT 
CACHE HIT ON HALFWORD BOUNDARY 



IR IN MICROWORD 



RAR = 000 IF NO INTERRUPT 
•A SR,YS,MDR,EXT,IR 

SR + MAR = YS 



RAR = DROM 
VECTOR ADDRESS 



SR + MAR = X2 



V, SF 

^^ ' ^°° F + MAR + MDR 




DSTOPO 



T r 



RSTOPO 



\ 



MDREO 



ACTIVE ONLY IF RX3 FORMAT 



A r 



(MDR + MAR) 



Figure 12-14 BX3 or RI2 Format (Cache Hit on Halfword Boundary) 
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IR IN MICROWORD 



r-RAR = 000 IF NO INTERRUPT 

ASR,YS,MDR,EXT,IR 



START SECOND RX 
CALCULATE ADDRESS 

RAR = DROM VECTOR 
ADDRESS OR x'OO?' 




FORMAT OF INSTRUCTION 



I LOCO 



DISAO 



\ .2 m .. im 

ACTIVE ONLY IF YS = I 



+6 



M_^__r 



T 



I 



J 



CASTOPO 



1 



I 



RSTOPO 



1 



DSTOPO 



MARSTP1 



A 



Figure 12-15 RX Squared (RXX) Format (RX1 Followed by RX1) 
All Memory Data in Cache 
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IR IN MICROWORD 



MCLK1 



GGDIR1 



ERO 




RAR = 000 IF NO INTERRUPT 



,_ASR,YS,MDR 
EXT.IR 



SR + MAR = YS + MDR 

START SECOND CA 



100 



DUAO INSTRUCTION 

REGISTER AND 
MDR DATA 



ALIR1 



:j 



FINR1 



CAP1 



^ 



21 RO 



AFINR1 



FORMAT OF INSTRUCTION 



I LOCO 



DISAO ACTIVE ONLY IF YS = \ 




•LOAD MDR 16:31 



RAR = DROM 
VECTOR ADDRESS 




^v. MDR 16:31 



YS 



CASTOPO 



"\ I \ 



RSTOPO 



^\ A- 



YS 



X2 FROM MDR 



DSTOPO 



MARSTPl 



\ 



DISBO 



CMR20 



CAP21 




MDREO 



MAR + MDR 



Figure 12-16 RX Squared (HXX) Format (RX1 Followed by RX3) 
All Memory Data in Cache 
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12.13 REPEAT COUNTER 

The repeat counter (Sheet 11) is a 6-bit down counter which 
provides the ability to repeat a microinstruction up to 64 times. 
This is accomplished by loading the counter with the complement 
of the data on the S bus. Once the counter is loaded, RSTOPO is 
forced active by CNTEOO until the counter is empty. The 
counter's count is decremented by one for each CLK1F if MSTOP and 
OPSTOPO are not active. 



12.14 B BUS MULTIPLEXORS 

The B bus multiplexors on the CPU-D (Sheet 14) provide the B 
source information when I/O, LENGTH, YSI, or YDI is specified by 
the microinstruction. The contents of the AIR and either LENGTH, 
YSI, or YDI are provided once after an RX squared format 




12.15 I/O SYSTEM 

The I/O system provides the ability for the microprocessor to 
communicate with devices external to the processor. These 
devices and their controllers are connected to the I/O 
multiplexor bus. Refer to Sheet 13 of 35-770D08 during this 
description. The I/O multiplexor bus consists of a 16-bit 
bidirectional data bus and nine control lines. 

Figure 12-17 shows an example of an I/O output operation. This 
sequence applies to the device addressing (ADRS), transmission of 
data to the device (DA), and transmission of command data (CMD). 
When a microinstruction specifies I/O as a destination, lOSTOPO 
becomes active. lOSTOPO causes RSTOPO (Sheet 9) which suspends 
the microprogram. This is necessary to hold the data on the I/O 
bus until the operation is complete. The trailing edge of the 
first MCLK1 causes FDATO to become active. FDATO enables the I/O 
data bus transceivers and the data on the S bus is placed on the 
I/O multiplexor bus. The next MCLK1 causes FCOUT to become 
active. FCOUT causes the I/O output control line, selected by RD 
bits 29, 30, and 31, to become active. When the I/O control line 
becomes active, the device, if selected, responds with SYNC. The 
first leading edge of MCLK1 after the receipt of SYNC causes the 
BSYNO (13K2) flip-flop to set. On the trailing edge of the MCLK1 
causing BSYNO to set, FSYNO sets. When FSYNO becomes active, 
lOSTOPO becomes inactive, allowing the microprogram to continue. 
The trailing edge of the MCLK1 following the setting of FSYNO 
causes FCOUTO and FDATO to reset, completing the operation. 
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FSYNO 



WAIT FOR I/O SYNC 



Figure 12-17 I/O Output Operaticn (ADRS, DA, CMD) 



Figure 12-18 is an example of an I/O input 
sequence shown applies to request for device stat 
for data from the selected device (DS), and ackno 
(TACK). When a microinstruction specifies I/O 
lOSTOPO becomes active suspending the microprogra 
is received from the selected device. FCINO set 
edge of MCLK1 after lOSTOPO becomes active. FCI 
received data through the data transceivers. The 
responds by causing SYNC to be active. When SYN 
data from the device is valid on the I/O data bus 
edge of the MCLK1 following the receipt of SYNO 
flip-flop (13K2) to set. On the trailing edge of 
BSYNO sets, FSYNO sets. When FSYNO becomes 
becomes inactive, allowing the microprogram t 
clock following the setting of FSYNO becomes 
clock for the input I/O operation. 



operation. 
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The acknowledge interrupt control has four outputs. These are 

used for the four possible I/O interrupt priority levels. The 

TACK lines are controlled by PSW27 and PSW26. When COHM is the 

device to be acknowledged, TACKOO is forced regardless of the 
state of PSW27 and PSW26. 
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CLK1 



I/O OPERATION SPECIFIED 
IN MICROWORD 



LOAD I/O DATA 
INTO DESTINATIO>l 




FSYNO 



Figure 12-18 I/O Input Operation (SR, DR , TACK) 



12.16 MNEMONICS 

The following is a list of the mnemonics found on the CPU-D 
board. The 35-770D08 schematic location and a brief description 
of each signal are provided. 



MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



ACLRO 
ADRSO 



A clear signal on power up or down 

Address control line for I/O bus - 
selects specific I/O controller 



2H1 

13D6 



ADVO 



A device signal which defeats the 
RSTOP caused by TRAPO from CPU-A 
Test Aid 



9D1 



AFINR 



Auxiliary instruction read flip-flop 
- used during second RX format 
of RXRX instruction 



10D2 



AIROOtll 



Auxiliary instruction register - 
bits 00:11 contain second RX format 
op-code and YE fields 



Sheet 12 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



AIEQO 



ALIEO 



ALIRCKO 

AMDR001 
AMDF011 

AMDRCKO 



AMSTOPO 



ANSO 



ASEL1 



A1B10 



A1B11 



A1B11A 



Auxiliary instruction register queue - 
allows AIR to load second RX informa- 
tion 

A load instruction register flip-flop 
signal - defines the loading of IR 
as opposed to the AIR 

Auxiliary IR clock 

Auxiliary MDR bits use no instruction 
decoding for calculate address 

Auxiliary MDR clock for loading the 
YS field 

A memory stop - inhibits MCLK, RCLK, 
DCLK 

Answer - EDMA bus control sequel 
generated when either local or shared 
memory is read from 

Select line for CPU-D board B bus 
source data 

A timing pulse generated from CPU 
clock generator logic 

A timing pulse generated from CPU 
clock generator logic 

A timing pulse generated from CPU 
clock generator logic 



10L4 



10M5 



10R5 

3M7 

3M8 

7J5 



9F4 



8K7 



14H9 



9L4 



9m 



9L4 



B161:311 

BCIRO 

BCNTO 

BLIR 

BMSTOPO 
BRANCHO 



B bus signals Sheet 14 

B clear signal on power up or down 2H2 

Board control signal - use to load 13C6 

data into the communication option 

board. 

B load instruction register flip-flop 10M5 
- defines the load time for the AIR 
as opposed to the IR 

B memory stop signal inhibits MCLK, 9F5 
RCLK, DCLK 

Branch - decoded from microcode 9G1 
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MNEMONIC 



HEANING 



SCHEMATIC 
LOCATION 



BESTO 



BRTD1 


BWRT1 


CACLK1 



CAIR 



CAMAO 



CAP1 



CAP2 

CAR261 
CASTOPO 

CCLRO 
CLADAC 

CIFLRO 

CLK1 

CLK1A:1F 

CLEDYO 

CLSO 



Burst mode deccded from EDMA bus - 5N8 
defines EDMA mode of data transfer 
where more than one halfvord is 
transferred 

Burst read mode decoded from EDMA bus 5J6 

Burst write mode decoded from EDMA bus 5J7 

Calculate address clock - allows 10M7 
either the exit from calculate address 
or the second RX fetch in RXRX format 

Clear auxiliary instruction register 12K4 
flip-flop - clears the AIR so that 
4-bit sources do not continue to 
display the AIR 

Calculate memory address - used by 10GU 
the CPU-C to cause the MDR adder to 
use the MAR rather than IOC 

Calculate address part 1 - used by all 10G2 
formats of instructions. Calculate 
address is completed on all 32-bit or 
less length instructions. 

Calculate address part 2 - used by 10G4 
t|8-bit format instructions 

A carry line for the EDMA MAR 15J6 

Calculate address stop - while active, 10M6 
the processor is suspended in calculate 
address. 

C clear signal on power up or down 2H2 

Clear address and data registers for 7H1 
EDMA to memory 

Clear flag register 13H7 

Nonstoppable processor clock 9N5 

Nonstoppable processor clock Sheet 9 

Clear ready flip-flop 7E1 

Clear local memory request and start 7D2 
flip-flops 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

CLSTflO Clear MAT status register 7F8 

CLSTO Clear FSOT 2M8 

CMDO Command control line for I/O bus - 13E6 

define when data on the I/O bus is 
for command Information 

CMR20 Calculate address memory read half- 10G5 

word - during calculate address of 
48-bit formats, a third halfword 
must be fetched. 

CNTEO Count equal to zero - use to inhibit 11R7 

a specified instruction read until 

the microcode counter on the CPU-A 
has been completed 

COMMO Communication module - decode of E 12E4 

field. Data on the S bus is gated into 
the I/O bus and loaded into the 
communication hardware assist board. 

COMSTPO Communication stop - causes an ESTOP 13D2 

and inhibits the microprogram 

CWRO Change write memory to read memory 4G6 

CYDG Clear YD field of the instruction 12E3 

register - decoded from the E field 
of the microinstruction 



D000:150 I/O data bus Sheet 13 

DAO Data available control line for I/O 13E6 

bus - validates data on the I/O bus 
being sent to the devices 

DANS1 Answer to EDMA bus 8H5 

DAWT1 Data write into memory 6D3 

DCLKO Destination clock 9N8 

DCLSO D clear signal on power xip or down 2H1 

DDUAO EDMA data unavailable 4N2 

DISAO Disable A source data - used during 10G8 

calculate address to inhibit A source 
data when YS is equal to zero 
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MNEMONIC 



SCHEMATIC 
LOCATION 



DISBO 



DISEXTO 

DL081;171 
DL181:291 
DL301 

DMA000:030 

DMA0U0:150 

DMA160: 170 

DMABZ1 

DMAHWO 

DMALM1 

DMARSO 

DMASEL 
DMASM1 
DMAWRTO 
DMEHO 

DHX080! 150 
DOITO 

DOSCO 
DRO 

DRFAULTO 



Disable B source data - used during 10D5 
calculate address to inhibit MDR data 
when it is inccniplete or when an RR 
format is executing 

Disable sign extension - disable the 11H2 
MDR sign extension during calculate 
address 

EDMA MAE output - after buffering. Sheet 15 
these drive the LMA bus. Sheet 16, 

15B9 

EDMA bus lines Sheet 15 

EDMA bus lines Sheet 15 

EDMA bus lines 5A9 

DMA busy 2M7 

EDMA halfword mode 5H8 

DMA to local memory 2K7 

EDMA read and set - memory reads 5H9 
addressed location B EDMA and then 
restores the AW with the MSD bit set. 

EDMA select flip-flop 

DMA to shared memory 

EDMA write 

Decoded microinstruction memory 
operation 

EDMA bus lines 

Allows the MAR to be loaded during the 
calculate address of RXRX format 
instructions 

EDMA oscillator for memory to EDMA 5F1 
control logic 

Data request control line for I/O 13D6 
bus - validates data on the I/O bus 
to be loaded into the processor 

Decoded reset fault 12E5 



2N6 




2K7 




7R8 




4F7 




Sheet 


15 


10M7 
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DSTOPO 



DUAO 



Destination stop - inhibits the 9L1 
system clock from loading a destina- 
tion. DCLK is stopped. 

Data unavailable control line from 4B2 
local memory - while this signal is 
active, the data on the memory bus 
is invalid. 



ED001 :151 

EDAT1 

EEDCLKO 

EFLDENO 

EFWRT1 

EMDENBO 



EMDR001:151 
EMDE161 

ENAOSCO 



ENCE1 

ENEXOO 

ENMAAO 
ENXCVRO 

EOTO 

ERD1 
EVDAT 

EXOSCO 



Tristate output of EDMA MDR and 
input to EDMA transceivers 

Even data halfword memory operation 

EDMA even data register clock signal 

E field enable 

EDMA fullword data write 

Enable even half of EDJIA data 
register 

EDMA MDR outputs used for driving 
the MDS bus 

Enable oscillator for memory to 
EDMA data transmission 

Noncorrectable error from memory on 
an EDMA memory access 

Enable external oscillator - for 
maintenance purposes 

Enable MAT access 

Enable transceivers for a processor- 
to-EDMA transceiver 

End of transmission control line in 
EDMA bus protocol 

EDMA read 

Even memory data operation for CPU 
flip-flop 

External oscillator connection - for 
maintenance only 



Sheets 17, 18 

6D4 

7N5 

14F9 

2NU 

8G1 



Sheet 17, 
Sheet 18 

5H3 



10D7 

9J7 

4G6 
8H2 

8H8 

5G7 

6G4 

9F9 
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FADV1 Advance flip-flop output in clock 9E2 

single-step control 

FAULTO Lights the FAULT lamp on the system 12G5 

control panel 

FB The B flip-flop of CPU clock generator 9J5 

FBIE Instruction read flip-flop indicating 6G1 

an instruction fetch on a fullword 
memory address boundary 

FBRTPD Burst read flip-flop 5M6 

FBBWBT Burst write flip-flop 5M8 

FCIN Input control flip-flop for I/O 13A5 

operation 

FCOMM Communication module flip-flop for 13C3 

I/O operation 

FCOUT Output control flip-flop for I/O 13H5 

operation 

FDA Flip-flop used for genera.ting memory Sheet 5 

to EDMA bus signals 

FDAA Flip-flop used for generating memory Sheet 5 

to EDMA bus signals operation 

FDAAO Auxiliary FA used in the memory to 5L2 

EDMA control 

FDAT Data control flip-flop for I/O 13K4 

operations - data on the S bus is 
transmitted into the I/O bus. 

FDB Flip-flop used for generating memory Sheet 5 

to EDMA bus signals 

FDC Flip-flop used for generating memory Sheet 5 

to EDMA bus signals 

FDEOT Detected end of transmission flip-flop 2C9 

used in burst read from local memory 

FDRDY Data ready flip-flop used for look- 5L4 

ahead in burst read from local memory 

FDUA Data (from local memory) unavailable 4E2 

flip-flop 
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FDUSKF 

FEFW 
FEIE 



FENCE 

FEOT 

FEE 

FEED 

FINE 

FLADB 

FLADEA 

FLADEB 

FLMEQ 
FMEEQ 
FNCEO 

FOIE 



FPA 
FPB 
FPC 
FPD 
FPE 
FPF 
FPG 



Data unavailable skip flip-flop - 
causes an added 50 ns on the up time 
of CLK1 

EDMA fullword flip-floF 

Even address instruction read flip- 
flop - used when instruction read 
is started on a halfword boundary; 
suppressed on BE formats 

The flip-flop that stores state of 
ENCE1 on an EDKA access of memory 

End of transmission flip-flop 

Early read flip-flop 

EDMA read flip-flop 

Instruction read flip-flop 

Load EDMA address flip-flop 

Load first halfword of EDMA data 
flip-flop 

Load second halfword of EDMA data 
flip-flop 

Local memory request flip-flop 

Memory request flip-flop 

Noncorrectable error flip-flop 
indicates a detected multiple error 
during a processor memory read 

Odd address instruction read flip- 
flop - used when an instruction read 
occurs on a halfword boundary. Second 
halfword is fetched when FEIE is set. 



4E3 

5G8 
6G2 



7N2 

8K8 

9J5 

5G6 

10G1 

2J4 

2M5 

2N4 

2G8 
2D4 
10G6 

6G2 



EDMA protocol generating flip-flops 



Sheet 6 
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6G2 


9F6 


2FU 


13L5 
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FPPFO Primary power fail - this signal is 13G6 

generated on the CPU-A board and is 
used to generate an I/O device status 
bit during sense status. 

FQEOT EOT queued for burst read to memory 

FED Memory read operation flip-flop 

FSCLK1 Skew clock flip-flop 

FSOT Start of transmission flip-flop for 

EDMA to local memory 

FSYN SYNC flip-flop for I/O operations 

FTIT1 When active, causes an MSTOP in order 

to provide the ability to single step 
through the microprogram 

FW1 Fullword memory operation flip-flop 6H1 

GBRANCHO Gated branch 9G1 

GDATO Gate data from S bus to I/O bus 13K7 

GDIRO Gated decoded instruction read - this 10A1 

signal is generated on the CPU-A. When 
active, it indicates the attempt to 
initiate an instruction read cycle, 

GENMAA1 Gated enable MAT access 4J6 

GEOT Gated EOT signal 8??8 

GGDIE1 GDIEO is inhibited if the repeat 10D1 

microinstruction counter is not zero. 

GMATSTOPO Gated MAT step 4Ja 

GRDO Gated memory read 6L3 

GSIRO Gated second instruction read - 6N2 

queueing of the requirement for a 
second memory read when the instruc- 
tion fetch is en a halfword boundary 

HALTO Halt honoring processor memory request 2K5 

H0ST1 Hold EDMA protocol oscillator stopped 8N2 
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140 

ILDMAO 

ILOCO 

IMAR 
INHFSO 

10161 :311 

I00P1 

lOSTOPO 

IRD001:151 

IRXXO 



Increment MAS ty U - an B field decode 

Increment or load EDMA MAR 

Increment LOG - this signal occurs 
during the calculate address sequence. 

Increment MAR by 4. 

Inhibit false SYNC test .point - dis- 
ables the generation of the I/O false 
SYNC escape 

10 data bits received from multiplexor 
bus 

I/O operation has been specified by 
the microinstruction. 

10 stop to inhibit RCLK - prevents the 
microinstruction from changing during 
I/O operations 

Instruction register input data lines 
that represent the OP CODE, YD, and YS 
fields 

Used in the calculate address logic to 
inhibit the end of the calculate address 
sequence on the first format completion 
of an RXRX format instruction 



12E3 

7N4 

10C7 

12J8 
13N1 

Sheet 13 
13K5 



13L6 



Sheets 3, 12 



10N2 



LDCTRO 

LDIOO 

LDMALO 

LEN271:301 

LERO 

LFLRO 

LHWRTO 

LINC1 



Load repeat counter 12N8 

Load I/O 12N9 

Load EDMA MAR 7M3 

Length register bits 11N2 

Local memory early read 4N8 

Load flag register 12L7 

Enables multiplexor to output 7N9 
MDR16:31 to MDSOOrlS for a write 
even halfword 

Length increment for length register 10M9 
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LIR1 

LIECK1 

LMA080:310 

LHBSYO 

LHDE1 

LMEEQO 

LOADO 

LPSTBO 
LSSTDO 
LWEIO 

LYDIO 
LYSIO 



MAESTP1 

HATSTCPO 

MCLKO 

MBHCLKO 

MDHSA1 

MDLCKO 
MDLSA1 

MDREO 



MBSOOO: 150 
MBS160:310 



Load instruction register 

IE clock to load op-code 

Memory address tus lines 

Local memory busy 

Load memory data register 

Local memory request 

EBMA bus load signal for address or 
data 

Load process segment table descriptor 

Load shared segment table descriptor 

Load write - enables the multiplexors 
to drive MBS000:310 to local memory 

Load YB immediate - RB decoding of the 
destination field that implies that the 
YB portion of the IE is loaded 

Load YB immediate - EB decoding of the 
E field that causes the YS field of the 
IE to be loaded from the least signifi- 
cant 4 bits of the S bus. The register 
specified in the destination field of 
the microinstruction is also loaded. 

Memory address register stop 

MAT stop 

Memory clock 

MBR clock for MDEGO: 15 

Memory data register high (even) 
select line for inputting to the MBR 

MBE clock for MBE16:31 

Memory data register low (odd) select 
line for inputting to the MBE 

Memory data register adder enable - 
generated for the CPU-C board during 
calculate address 

Memory data tus 



10E5 

10A3 

Sheet 15 

4J2 

12N9 

2A4 

8K7 

12E1 
12E1 
7N8 

12M9 
12E5 



9L1 
4G4 
9M8 
7J4 
7E3 

7J6 
7E3 

11J7 



Sheet 17 
Sheet 18 
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MDSBO 



MFAULTO 



M0PCLK1 

MREAD1 

MSBCO 

MSTOPO 



Memory data register select line for 7E2 
inputting to the MDR 

Memory fault indicates that a MAT, 9G1 
NCE, or alignment fault interrupt is 
pending. DSTCP is forced active until 
the interrupt is serviced. 

MSTOP or OPSTOP clock 11K8 

Memory read 6D2 

MAT to shared bank controller 4G7 

Memory stop 9HU 



NCEO 
NOCNTO 



Noncorrectable error from memory 
No repeat counter operation 



10A6 
11R4 



OEDCLKO 
OHDENBO 
OPTSTPO 



OSCO 



Odd EDMA MDK clock 

Odd EDMA MDR enable to EDMA bus 



Oscillator - buffered output of the 
20 MHz crystal cr the external 
oscillator divider flop 



7N7 

8F2 



Option stop - this signal is gener- 9H3 
ated by either the WCS or HPFPP options 
to inhibit the microprogram during 
their operations. 



9L8 



PA301 
PDUA1 
PMEM1 

PR0SC1 
PSBCO 
PSEL1 A 

PSW181 



Program address bit 30 4B6 

Processor data unavailable UNI 

Processor attempt to initiate a memory 4D8 
cycle 

Protocol oscillator 6M9 

Processor to shared bank controller 4G7 

Processor selected for memory oper- 2N 5 
ation 

Program status bits 18, 26, 27 10A7 
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PSW261 Program status bits 18, 26, 27 13B5 

PSW271 Program status bits 18, 26, 27 13B5 

QUEO Queue control line of EDMA protocol 6M5 

RCLKO ROM clock - this clock is inhibited by 9N8 

RSTOP and, when stopped, the micropro- 
gram stops. 

RD001 ROM data register data bits forming 6A2 

the microinstruction 

RD011 ROM data register data bits forming UBS 

the microinstruction 

RD021 ROM data register data bits forming 4B6 

the microinstruction 

RD031 ROM data register data bits forming 12A7 

the microinstruction 

RDOai ROM data register data bits forming 9G1 

the microinstruction 

RD051 ROM data register data bits forming 9G1 

the microinstruction 

RD121 ROM data register data bits forming 12J9 

the microinstruction 

RD131 ROM data register data bits forming 12J7 

the microinstruction 

RD141 ROM data register data bits forming 12J7 

the microinstruction 

RD150 ROM data register data bits forming 12J7 

the microinstruction 

RD161 ROM data register data bits forming 14D8 

the microinstruction 

RC240 ROM data register data bits forming 14D8 

the microinstruction 

RD251 ROM data register data bits forming 12E7, 12E8 

the microinstruction 
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RD261 

RD271 

RD281 :311 

RDAX081! 151 
RDAT001: 151 
RDAT161: 171 

RDFWC 

RESCO 

RFAULTO 
RI20 

RI2RX31 

RMSR1 

RR1 

RSTOPO 

RX21 

RX2STP0 

RX31 
RXXSTCPO 



ROM data register data bits forming 
the microinstruction 

ROM data register data bits forming 
the microinstruction 

ROM data register data bits forming 
the microinstruction 

Received data lines from EDMA 
transceivers 



Read fullword 

Reset C flip-flop of EDMA' protocol 
logic 

Reset memory fault interrupts 

Format ROM output that indicates that 
the current op-code in the IR is a 
t*8~bit immediate instruction 

Format decoded signal that indicates 
that a U8-bit format instruction is 
being processed (RI2 or RX3) 

Read MAT status register 

Register-to-register usee instruction 

ROM stop 

RX2 user instruction format 

RX2 user instruction stop - this stop 
allows the LCC to be incremented for 
the calculate address. 

RX3 user instruction format 

RX squared format instruction stop 



14D7 

14D7 

12A6, 12117 

Sheet 15 
Sheets 15, 16 
5A9 

6M2 

8F6 

12H6 
11F3 



11H5 

7C6 

11H1 

9L3 

11H5 

10N1 

11H4 
11H3 



3161:311 

SAFINR1 

SB291 



S bus bits 16:31 Sheet 14 

Set A instruction read flip-flop 10A2 

Set bit 29 - this signal, when active, 13F7 
causes bit 29 of the sensed I/O status 
to be set. 
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SCAP11 



SCIK1 



SCLRO 

SDFF1 

SERO 

SMBSY1 

SOTO 

SRC 
SRXX1 

STB1 
SVG 

SYNC 



Set calculate address part 1 - causes 10D3 
the CAP1 flip-flop to be set 

Skew clock - delayed system clock. 9N6 
This clock starts 50 ns after CLK1 . 
While CLK1 is stretched during its 
up time, SCLK1 is stretched during 
its down time. 

System clear 2D2 

Set data flip-flop 13K2 

Shared memory early read ^119 

Shared memory busy 2G8 

Start of transmission control line of 6R7 
EDMA protocol 

Status control line for I/O 13C6 

Set RX squared format instruction - 11H1 
causes the calculate address logic 
to be queued for RX squared format 

Strobe 14J9 

Set overflow caused by the I/O system 13N6 
when a false SYNC timeout occurs 

SYNC control line of I/O - response 13M1 
from selected device to any I/O control 
line activation 



TACKOOO 
TACK010 
TACK020 
TACK030 
TPCO 

TRAPO 



Transmit acknowledge level 

Transmit acknowledge level 1 

Transmit acknowledge level 2 

Transmit acknowledge level 3 

Transmit priority chain line of 
EDMA protocol 

Signal generated by the CPU-A on 
board test aid - this signal causes 
MSTOP which steps the microprogram. 



13A9 
13A9 
13B9 
13B9 
6N6 

9A3 
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ULIOO Unload I/O decoded from the destina- iaG6 

tion field of ED 

ULYSJO Unload YSI 14H8 

UMDR1 Unload processor MDR decoded from the 14H7 

destination field of the micro- 
instruction 

WET Write in memory line 4M3 

X20 This signal is generated during the 10H3 

calculate address of an |RX3 format and 
defines the seccnd level index MDR 
data rather than the YS field of the IR. 

XREQO Request line of EDMA protocol 6B6 

YD081 User destination register select bits 3M2 

8, 9, 10, and 11 

YD091 User destination register select bits 3M2 

8, 9, 10, and 11 

YD101 User destination register select bits 3M2 

8, 9, 10, and 11 

YD111 User destination register select bits 3M2 

8, 9, 10, and 11 

YDCLKO Clock to increment, decrement, or load 3D4 

the YD field of the inst-ruction register 

YDM10 Decrement the YD field of the IR by 12E3 

one - this is decoded from the E field 
of the microinstruction. 

YDP10 Increment the YD field of the IR by 11E8 

one - this is decoded from the E field 
of the microinstruction. 

YS01 User source select bitsO, 1, 2 and 3 3M3 

YS11 User source select bits 0, 1, 2 and 3 3MU 

YS21 User source select bits 0, 1, 2 and 3 3M4 

YS31 User source select bits 0, 1, 2 and 3 3M4 
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CHAPTER 13 
^ MB LOCAL BANK CONTROLLER (LBC) (35-771) 



13.1 INTRODUCTION 
13.1.1 General 

The 3230 memory system using the 35-771 local bank controller 
(LBC) may consist of any combination of 35-764 F02 (1/2 Mb), F03 
(1 Mb), or FOU (2 Mb) storage modules with a local memory 
capacity of 4 Mb. The following board is available in the 3230 
system: 

35-771F01 with cache 



13.1.2 Power Requirements 

Table 13-1 provides the power requirements for the LBC board, 

TABLE 13-1 FCWER REQUIREMENTS 



VOLTAGE 
SYMBOL 


MODULE 
TYPE 


NOMINAL 
VOLTAGE 


MAXIMUM CURRENT DRAIN (AMPS) | 


OPERATING 
(SELECTED) 


OPERATING 
(UNSELECTED) 


BATTERY 
MODE 


P5 
P5U 


35-771F01 
35-771F01 


+ 5.0 V 
+ 5.0 V 


16. 7A 

1.8A 


16A 
1.8A 


16A* 
1.8A 



*P5 supply may be depowered in the battery mode. 
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13.1.3 Strapping and Test Point Information 

The following test points are located on the front edge of the 
35-771 LBC Board: 

1. ECC Disable (TP1 and TP2, Sheet 5) 

Strapping TP1 to TP2 disables the Error Check and 
Correction (ECC) circuit, thereby preventing correction 
or detection of data errors. The error logger cannot be 
updated with the ECC disabled. 

For normal ECC and error logger operation, TP1 and TP2 
should be left unstrapped. 

2. Cache Miss (TP3 and TPa, Sheet 12) (F01 only) 

Leaving the strap from TP3 to TP4 open forces c cache 
miss condition causing all processor reads to be made 
from the STM in the quadword mode. This mode of 
operation is useful in diagnosing cache-related 
problems. 

For normal cache operation, TP3 and TP4 should be left 
strapped. 

3. P5U Monitor (TP6, Sheet 13) 

The P5U supply voltage (+5.0 V + 1%) may be monitored at 
TP6 using TP1, TP3, or TP7 for the ground reference. 

4. MB1 Monitor (TP5, Sheet 13) 

The MB1 flip-flop may be monitored at this point using 
TP1, TP3, TP7, TP10, or TP12 for the ground reference. 

5. Cache Bypass (TP7 and TP8, Sheet 16) 

Strapping TP7 to TP8 enables operation of the cache on 
the F01 board. The F01 board may be used in the cache 
bypass mode (TP7 and TP8 unstrapped) for test purposes 
or in cases where the cache is malfunctioning. 

6. Memory Strap (TP9 and TP10, Sheet 3) 

TP9 and TP10 should always be strapped for the 3230 
system. TP9 and TP10 should be strapped for <4 Mb. 
Strap should be deleted for >4 Mb up to 16 Mb. 

7. UCE Lamp Reset (TP11 and TP12, Sheet 7) 

The UCE lamp may be reset by momentarily shorting TP11 
and TP12. This feature must be used only by trained 
personnel. 
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13.1.4 LBC LED Indicator Information 

The following LED indicators are located on the front edge of the 
35-771 LBC board: 

1. P5U Indicator 

The P5U indicator lights whenever the P5U supply is 
active. The P5U supply remains active at all times 
unless the REMOTE POWER switch (X5) or the MAINTENANCE 
RESET switch is placed to the OFF position. Before 
removing the LBC board or STMs, verify that the P5U LED 
is extinguished and that the KEY switch on the System 
Control Panel (SCP) is in the OFF position. 

2. Cache Parity Indicator 

The cache parity indicator lights whenever the cache 
buffer has output data with bad parity. The indicator 
remains lit until the SCP INITIALIZE switch is depressed 
or the KEY switch has been placed in the OFF position. 

3. Uncorrectable Error (UCE) and Module Identification 
Indicators 

The Uncorrectable Error (UCE) indicator lights whenever 
a Storage Module (STM) outputs a data word containing a 
detectable multiple bit error. When the UCE indicator 
is lit, the module ID indicators contain the 256 kb 
block (module) address where the last Read error 
occurred. 

The UCE indicator remains lit until the SCP INITIALIZE 
switch is depressed, until the KEY switch is placed in 
the OFF position, until an REL instruction is executed, 
until a Read is executed to nonpresent memory, or until 
TP11 and TP12 are shorted. When the UCE indicator is 
off and the module ID indicators are on, they indicate 
that a memory access was made to the module specified by 
the lamps, but that the system is not equipped with that 
module. 
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13.2 FUNCTIONAL ANALYSIS 

13.2.1 Refresh 

Refer to Figures 13-1 and 13-2 for refresh timing information. 
The Storage Modules (STMs) utilize t6k or 64k x 1 MOS dynamic 
Random Access Memories (RAHs) which require periodic refresh 
cycles at each of the 128 row address locations every two 
milliseconds. This is accomplished by executing a single refresh 
cycle every 16 microseconds (cycle steal mode) or a 128 refresh 
cycle burst every two milliseconds (burst mode). During any 
refresh cycle, every memory chip within the system is selected 
and refreshed at the same row location. 
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Figure 13-1 Refresh Cycle Steal Timing 
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Figure 13-2 Burst Refresh Timing (128 Cycles) 



13,2.1.1 Burst Mode 

The burst mode is entered whenever the consolette INITIALIZE 
switch is depressed or the KEY switch is placed to the OFF 
position, causing the System Clear (SCLRO) line to go active. 
SCLEO (13B3) causes REF1 (13K3) to go active, enabling the 
refresh address driver 11C (3N2) and setting the MB1 flip-flop. 
MBO sets the TA001 flip-flop (16B6), starting the TA timer, which 
causes MCIO (16S5) to go active and initiate the refresh cycle to 
the STM(s). With MREFO (9G5) active, all STMs in the system are 
enabled to perform the refresh cycle (refer to the chapter on the 
STM for a detailed description). 

The LBC refresh scheme is designed to accommodate 6Uk x 1 memory 
chips. Some 6Uk chips require 128 rows (2 ms refresh), and some 
64k chips require 256 rows (4 ms refresh). To insure data 
integrity, the LBC does burst refresh as follows: When SCLRO 
goes active, the LBC does a 256 cycle burst refresh, insuring 
that all rows are refreshed. Then every 2 ms, a 128 cycle burst 
refresh is performed. This accommodates both types of 64k RAMs 
and saves power over doing a 256 cycle burst refresh every 2 ms. 
When SCLRO goes inactive, the LBC does a 256 cycle burst refresh 
before returning to cycle steal mode. 

When TA201 (13G8) goes high, the refresh counter (13K5 and 13M5) 
is advanced and the MB1 flip-flop (13K7) is cleared. This causes 
MCCO (9G2) to go active, ending the first refresh cycle. When 
TA181 (13G8) goes low, the ME1 flip-flop (13K7) is directly set, 
starting the next refresh cycle. This mode of operation 
continues for 128 cycles allowing the DPR1 flip-flop (13J2) to be 
clocked set and PFSD (13N2) to be activated. PFSDO (9R4) going 
active causes the STM(s) P5S switch to turn off, placing it into 
a low power standby mode and activating RCLCO (9N5). RCLC1 
(13E4) causes the refresh counter (13J5 and 13M5) and the DPR1 
flip-flop (13J2) to be cleared, allowing the 1.8 ms one-shot 
(13M2) to time out and deactivate PFSD1 . PFSDO (9R4) going 
inactive causes the STM(£) P5S switch to turn on, deactivating 
RCLCO (9N5), thereby setting the MB1 flip-flop (13K7) and 
initiating another 128 cycle burst. 

This mode of operation continues until SCLRO and SCLROA (13A3) 
are brought high by returning the System Control Panel KEY switch 
to the ON position and timing out the initialize function. This 
causes the END1 flip-flop (13F5) to be clocked set after 
completing a 256-cycle burst, allowing the STB1 flip-flop (13H1) 
to be clocked reset at the end of that burst. STB1 going low 
causes REF1 (13K3) and REFO (13N3) to go inactive, allowing LMBYO 
(15N8) to be returned high, indicating to the processor that the 
memory is ready to accept a command. Figure 13-2 shows the 
timing for a 128 cycle burst refresh cycle. Memory refreshing is 
continued by performing a single refresh cycle steal every 16 
microseconds. 
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13.2.1.2 Cycle Steal Refresh 

h refresh cycle steal is initiated whenever the free-running 16 
microsecond oscillator (13B2) clocks the REQ1 flip-flop (13D2) 
set, thereby allowing the RFQ1 flip-flop (15K7) to queue up this 
request. Flip-flop 07A (13E2) and the RSELO flip-flop (13F2) are 
used to further synchronize the start and end of the refresh 
cycle to prevent overlapping cf memory operations. Operation in 
the refresh cycle steal mode is identical to the burst refresh 
cycle, with the exception that only one cycle is executed and the 
DPR1 flip-flop (13J2) is never activated. 



13.2.2 LBC Operating Modes 

The LBC operates in a number of 
13-2) as determined by the s 
(3E7), WRTO (3A6), DMAHWO (3A6), 
time ERO (13G7) goes active, 
transparent latches whose output 
consisting of one of eight decod 
miscellaneous gate functions 
given operation, certain mode de 
Table 13-2), setting up the cent 
manipulation required. 



different modes (refer to Table 
tates of ROM data lines RD011:031 
PSEL1 (3A6) and LMA030 at the 
These signals are loaded into 
s drive the mode selector logic 
ers 20F (mC3) and 20J (14C5) and 
(left half of Sheet 14). For any 
coder outputs go active (refer to 
rol logic for the specific data 



There are seven basic functional modes used by the LBC to service 
all operations. They are; 

1. Store Fullword (Figure 13-3) 

2. Store Partial Word (Figure 13-4) including: 

• store byte 

• store halfword 

• read and set 

• test error logger 

3. CPU Read Fullword (with cache hit) (Figure 13-5) 
H, CPU Read Fullword (with cache miss) (Figure 13-6) 

5. Read Fullword with cache not equipped (bypassed) or DMA 
read (Figure 13-7) 

6. Read Error Logger Status (LMAigO low) (Figure 13-8) 

7. Read Error Logger (LMA190 high) 



NOTE 

All read halfword operations are 
decoded as read fullword o.perations by 
the LBC. Data steering for halfword 
operations is performed on the CPU-C 
board. 
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TABLE 13-2 IBC OPERATING MODES 



1873-2 



H 


H 


















A 


A 




p 














T 


T 


D 


s 














B 


B 


B 


E 


H 




RD 








S 


S 


S 




R 








PROCESSOR OPERATIOHS 


NODE DECODER OOTPUTS ACTIVE 


D 


R 


T 




T 










(See Sheet m 35-728D08) 
















011 


021 


031 






1 


1 


1 
















No Henory Operation 




1 


1 


1 













1 


Store Byte 


SBY1, SPW1, SPWO 


1 


1 


1 










1 





Store Halfword (Privileged)* 


SHH1, SPW1, SPKO 


1 


1 


1 










1 


1 


Store Halfword (Data)* 


SHW1, SPW1, SPVJO 


1 


1 


1 







1 








Test Error Logger 
(Store Byte) 


TELO, TEL1, SBY1 


1 


1 


1 







1 





1 


No Heaory Operation 




1 


1 


1 







1 


1 





Store Fullword (Privileged)* 


SFH1, SFWO 


1 


1 


1 







1 


1 


1 


Store FullHord (Data)* 


SFW1, SFWO 


1 


1 


1 




1 











No Henory Operation 




1 


1 


1 




1 








1 


Bead and Set Halfword 


RSTO, RST1, Srv;, R0AST1 


1 


1 


1 




1 





1 





Bead Halfword (Privileged)* 
(Fullword Operation) 


PRFWO, PRFH1, RFH1, R0AST1 


1 


1 


1 




1 





1 


1 


Read Halfword (Data)* 
(Fullword Operation) 


PRFWO, PRFW1, RFH1, R0AST1 


1 


1 


1 




1 


1 








Read Error Logger 


ELO, REL1 (active with 
LMA190 high), ELST1 
(active with LMA190 low) 


1 


1 


1 




1 


1 





1 


Bead Fullword (Instruction Read)* 


PRFUO, PRFW1, RFU1, R0AST1 


1 


1 


1 




1 


1 


1 





Read Fullword (Privileged)* 


PRFWO, PRFW1, RFW1, R0AST1 


1 


1 


1 




1 


1 


1 


1 


Read Fullword (Data)* 


PRFWO, PRFW1, RFW1, R0AST1 








P 

S 

E 


H 


D 
H 
A 






DMA Operations 










L 


R 


H 
















I 


T 


W 










1 


1 




A 
















1 















Store Halfword 


SHW1, SPW1, SPHO 


1 


1 


1 








1 






Store Fullword 


SFW1, SFWO 


1 


1 


1 





1 









Read Halfword 

(Fullword Operation) 


DRFWO, DRFW1, RFWI, B0AST1 


1 


1 


1 





1 


1 






Read Fullword 

(Fullword Operation) 


DRFWO, DRFW1, RFW1, R0AST1 


1 

1 


1 
















DMA Read and Set 


DRSTO 


T 












MAT Read and Set Reference Bit 


MATRSRO 





1 


1 












MAT Read and Set Dirty Bit 


NATRSDO 



*LBC does not differentiate between privileged and data instruction. 



13-8 



47-004 R19 



1701-2 000 200 400 600 

~L_i — I I \ r 



CLK1C 



SCLK1 



ERO 



MClO 



MWEO 



MCCO 



LMBYO 



MBO 



DUAO 



1 I I I L 



1 r 



1 r 



I r 

J L 



J 



i_r 



Figure 13-3 Store Fxillword 
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Figure 13-4 Store Partial Word 
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Figure 13-7 Cache Bypass 
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A. Read Error logger 



CLK1 



'^i__j~L_r 



SCLK1A 



1 m 



ERO 



DUAO 



1 I L. 
"U 



MDS160 

LMBYO (REMAINS HIGH) 



MBO 



1 TL 
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Figure 13-8 Read Error Logger Status 
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Timing diagrams for the A and B timers are provided in Figures 
13-9 and 13-10. Table 13-3 provides data and address bus 
alignment information. The subsequent sections describe each of 
the seven basic functional modes. 
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Figure 13-9 A Timer 
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TABLE 13-3 3230 MEMORY SYSTEM DATA AHD ADDRESS BUS ALIGNMENT 
FOR SYSTEMS UF TO 4 MB OF MEMORY 
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13.2.2.1 Store Fullword 

A store fullword cycle is initiated at the processor by setting 
up the write data lines MDS000:310 (2A4), address lines 
LMA080:310 (3A1-3A9), write control line WRTO (3A6), and mode 
control lines DMAHWO (3A6), PSEL1, and RD011:031 (3A7). After 
these lines are set up, the processor generates an ERO (13G7), 
clocking the MB1 flip-flop set, thereby starting the memory 
cycle. MB1 going active causes write data to be latched in the 
input data register (2G8), addresses to be latched in the address 
register (3A), and the control lines in their respective 
registers (3A6). MBO having set the TA timer flip-flop (16B6) 
causes MCIO (16S5) to go active, latching up the address 
presented on LMB001:151 (3G5,3L2) into the STM selected by lines 
MEA020 and MEA030 (9G). After satisfying the STM address hold 
time, the EAO flip-flop (16R4) is set, thereby tri-stating the 
LMB001:151 address drivers (3G5,3L2). TA101 (2R4 and 15B2) going 
active enables the input data register (2G8) and the data bus 
drivers (Sheets 8 and 9), placing the word to be written onto 
lines D000:310 and LMB000:310. Lines D000:310 are input to the 
parity generators (4C5,4F5), whose outputs P000:060 propagate 
through the write parity register (7F7) onto lines GP000!060. 
This causes the parity data to be placed' onto lines LMB321:381 by 
the parity data drivers (9E8). TAA121 (15A4) causes WEO to go 
low, activating MWEO (9G3), allowing the data present on lines 
LHB001:381 to be written into the selected STM. Following the 
removal of WE1 (mJ3), NCLR1 (14R4) goes active, clearing the MB1 
flip-flop (13K7) which enables HCCO (9G2). With MCCO activated, 
the write cycle is completed and CLKOD {15M9) causes LMBYO to go 
high, signaling to the processor that the memory is no longer 
busy. 



13.2.2.2 Store Partial Word 

A store partial word cycle is initiated in the same way as 
described in the store fullword description. The cycles differ 
in that the word to be modified must be read from the STM before 
performing the write. This is necessary to allow new parity data 
to be generated from the modified word. The following 
description continues from the point just prior to enabling the 
input data register, as described in the store fullword 
operation. 

WDENO (2R4) going active enables the input data register (2G8), 
placing the byte (store byte operation or test error log 
operation) or halfword (store halfword operation) of write data 
onto data lines D000:310. WDENO (14K9) also activates LDBY01:31, 
causing D000:310 to be loaded into the Good Data Registers (GDR) 
(Sheet 6). 

NOTE 

WDENO does not go active during a read 
and set operation. 
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TA161 (15G1) going active sets the RE1 flip-flop (15J3) which, in 
turn, activates the Uncorrected Data Register (UDR) (Sheets 8 and 
9) and MREO (9G1). The STM responds in 240 nanoseconds by 
activating MRDSO (9G6), signaling that lines LMB001:381 have been 
loaded with the read data. RDSO causes the RE1 flip-flop (15J3) 
to be reset, removing MREO (9G1), latching the UDR (Sheets 8 and 
9) and starting the TB timer (16B2)., Data lines D000:310 and 
UP000:060 propagate through the parity checkers (Sheets 4 and 5), 
generating the Error Check and Correction (ECC) syndrome code on 
lines P000:060. If no data bit errors are generated, the 
syndrome code lines are all lew deactivating MERO (5N2). If a 
single data bit is in error, MERO goes low along with one output 
from the DC error decoder (5J8) and one output from the DA or DB 
error decoder. One of the correction lines EB000:310 (Sheet 6) 
or EPB000:O60 (VCU) goes high, causing the data bit in error to 
be input to the GDR (Sheet 6) or Good Parity Register (GPR) (7F4) 
to be corrected (inverted). If any two data bits are in error, 
MERO goes low, correction lines EB000:310 and EPB00O:O60 remain 
low (no correction), and the uncorrectable error decoder (7M5) 
goes low allowing the UCEO flip-flop (7N4) to be activated. UCEO 
at AOI gate 20K (15B2) prevents activating EDI and EDO when the 
modified word is written back into the STM, causing all logical 
ones to be stored in the STM. This is necessary because the new 
parity data generated could otherwise make the data appear error 
free on subsequent reads frcm this location. TB021 (14G9) going 
active causes LDGP1 (read and set or test error logger operation 
only) and select LDBroi:31 lines (14M7) to go active, thereby 
loading the part of the word not to be modified into the GDRs 
(Sheet 6). TB080 (14G9) going low deactivates LDBY01:31 and UDDO 
(15L4) and activates GDD1 (15N4), placing the modified word onto 
lines D000:310 (Sheet 6). New parity da.ta is generated from this 
word and appears on lines P000:060 (Sheets 4 and 5) which are 
loaded into the write parity register (7F7) and output on lines 
GP000:060. 

NOTE 

A test error logger operation does not 
store away new parity data, but it uses 
the old parity by enabling the GPR 
(7F4) onto lines GP000:060. 

A read and set operation differs from the above description in 
that the entire word from the STM is loaded into the GDR and, in 
turn, output to the processor from the output data register (see 
read fullword operation for description). Additionally, the most 
significant bit of the halfword DOOO or D160 (15G6), as addressed 
by LMA140, is set on write data line DOOOA or D160A (15K6) if 
MATRSO, DMARSO, or RSTO are activated. D020A is set on write 
data line D020A if MATRSDO is activated. 

TBB141 (15A2) activates ED1 and EDO, placing the modified word 
data and parity data onto lines LMB001:381 (Sheets 8 and 9). 
TB161 (15A4) causes WEO and HWEO (9G3) to go active, placing the 
STM in the write mode. WEI (14J3) going inactive causes NCLR1 
(13G9) to reset the MB1 flip-flop (13K7), enabling MCCO (9G2). 
LMBYO (15N8), having gone high at the previous edge of CLKOD, 
signals to the processor that the cycle is complete and the 
memory is no longer busy. 
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A DMA read and set and MAT read and set operation is similar to 
a regular read and set operation, except that only bit is set. 



A MAT read and set dirty bit is also similar to 
and set operation except that bit 2 is set. 



a regular read 



13.2.2.3 Read Fullword (Cache Bypassed) 

The LBC operates in the cache bypassed mode for any DMA read 
operation, or for a CPU read operation with the cache bypass 
strap (16L7) removed (bypass enabled). When the LBC is not 
equipped with the cache buffer option, it must operate in the 
bypassed mode. Additionally, those equipped with the cache 
buffer may be operated in this mode for test or troubleshooting 
purposes. 
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TA161 (15G1) going active sets the 8E1 flip-flop (15J3) wh 
turn, activates the UDR (Sheets 8 and 9) and MREO (9G1). 
responds in 240 nanoseconds by activating MRDSO (9G6) si 
that lines LMB001:381 have been loaded with the read data 
causes the RE1 flip-flop (15J3) to be reset, removing MREO 
latching the UDR (Sheets 8 and 9) and starting the TB 
(16B2). Data lines D000:310 and UP00O:O6O propagate thro 
parity checkers (Sheets 4 and 5), genera.ting the Error Che 
Correction (ECO syndrome code on lines P000:060. If no d 
errors are generated, the syndrome code lines are 
deactivating MERO (5N2). If a single data bit is in error 
goes low along with one output from the DC error decode 
and one output from the DA or DB error decoders. One 
correction lines EB000:310 (Sheet 6) or EPBOOO:060 (7C 
high, causing the data bit input to the GDR (Sheet 5) 
(7F4) to be corrected (inverted). If any two data bits 
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(7M5) goes low, allowing the UCEO flip-flop (7N4) 
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TB080 causes lines LDBY01:31 and LDGP1 (14M6) to load and enable 
the GDRs (Sheet 6) and the GPR (7F3), placing the data 
(corrected) onto lines D000:310 and GP0OO:060. 0DD1 (16N3) going 
active places this data onto the MDS000:310 lines (2A5) for the 
processor. If an error has been detected, TBB101 (15A1) 
activates EDI and EDO enabling the write data drivers (Sheets 8 
and 9) onto LMB001:381; TBB121 (15A3) activates WEO, enabling 
MWEO (9G4); and WEO (14J3) going inactive causes NCLR1 (13G9) to 
reset the MB1 flip-flop (13K7). If no errors were detected, NE1 
(14J2) going active causes NCLR1 (13G9) to reset the MB1 
flip-flop (13K7). CLKOD (15H9) going active with DUAO inactive 
raises the LMBYO line, signaling to the processor that the memory 
is no longer busy. 



13.2.3 Cache Option Description 

The LBC is equipped with a 25e-word cache buffer. The following 
is a brief description of the cache circuit. 

The cache consists of a 256x36 cache buffer (11H1-11H8) which 
contains byte parity logic (11L1-11L8) and a parity error 
indicator circuit (11R7). A 64x14 index buffer (12F6) and a 
14-bit address comparator (12M3, 12M7) is used to directly map 
4-word sets (quadword blocks) stored in the cache buffer. A 64x1 
(1/4 of 256x1 RAM IC 26S) validator buffer (12N1) is used to 
qualify the contents of the index buffer. 

The cache buffer is loaded with four consecutive words of data 
any time a CPU read operation is executed at an address which is 
not contained in the index buffer (HIS1 high) (12S6), or which is 
not qualified by the validator (NVAL1 high) (12R3). The cache 
buffer is also updated with the single word of a store fullword 
or partial word operation if the index buffer contains the 
address (MIS1 low) and it is qualified by the validator (NVAL1 
low). In this way, the contents of a valid block (4-word set) 
always matches what is stored in the STM. 

The memory system contains up to 4 Mb (1 M words) of storage and 
the cache buffer contains 256 words (64 x 4-word sets) of 
storage. The cache buffer is always loaded with a 4-word set as 
addressed by the index field (refer to Figure 13-11). 



13-20 47-004 R19 



1875 



LOCAL MEMORY ADDRESSES 



LMA080 



LMA210 



LMA220 



LMA270 



LMA280 LMA290 



A080 



A210 



A220 



A270 



TAG FIELD 
(1,024 ADDRESSES) 



INDEX AND VALIDATOR 
(64 ADDRESSES) 



A280 A290 

WORD ADDRESS 



256 CACHE BUFFER ADDRESSES 



Figure 13-11 Physical Address Fields 
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13. 2. U CPU Read Fullword (Cache Enabled) 
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When the processor initiates the first CPU read/ the validator 
causes NVAL1 (12S6) to go active, preventing the HIT1 flip-flop 
from being set and activating QWMO, QWM1, and QWEO (16S7). QWEO 
(9K7) causes LMB160 to go low, signaling to the STM that a 
quadword operation is to be initiated. QWM1 {16K6) allows TA101 
to activate MCIO, starting a guadword read cycle. TA160 (15F4) 
going active sets the RE1 flip-flop (15J3) which, in turn, 
activates the UDR (Sheets 8 and 9) and MREO (9G1). The STM 
responds in 2U0 nanoseconds by activating MRDSO (9G6), signaling 
that lines LMB001:381 have been loaded with the read data. RDSO 
causes the RE1 flip-flop (15J3) to be reset, removing MREO (9G1), 
latching the UDR (Sheets 8 and 9), and starting the TB timer 
(16B2). Data lines 0000:310 and UP000:060 propagate through the 
parity checkers (Sheets 4 and 5), generating the Error Check and 
Correction (ECC) syndrome code on lines P000;060. If no data bit 
errors are generated, the syndrome code lines are all low 
deactivating MERO (5N2). If a single data bit is in error, HERO 
goes low along with one output from the DC error decoder (5J8) 
and one output from the DA or DB error decoders. One of the 
correction lines EB000:310 (Sheet 6) or EPB000:060 (7C4) goes 
high, causing the data bit in error to be input to the GDR (Sheet 
6) or GPR (7FU) to be corrected (inverted). If any two data bits 
are in error, MERO goes low, correction lines EB000:310 and 
EPB000:060 remain low (nc correction), and the uncorrectable 
error decoder (7M5) goes low, allowing the UCEO flip-flop (7N4) 
to be activated. UCEO (12A1) going active causes VAL1 (12N1) to 
go low, invalidating the word to be stored in the cache buffer. 

LDGP1 and LDBY01:31 (mM5-14M9) are activated, loading the 
corrected word and parity bits into the GDR (Sheet 6) and GPR 
(7F3). RURE1 (15K4) causes UCDO to go active and GDD1 to go 
inactive, disabling the UDR (Sheets 8 and 9) and enabling the GDR 
and GPR. The corrected word data is output to lines MDS000:310 
by the GDR (Sheet 2), returning the word requested by the 
processor. This word is also written into the cache buffer via 
lines D000:310 (11J7), along with four parity bits generated by 
the cache parity circuits (11L2-11L8). If a memory error has 
been detected, ME1 (15B3) is active, allowing TB121 to activate 
WEO (15F3) and MWEO (9G4), causing the corrected data (0000:310 
and GP000:060) appearing on lines LMB001:381 (Sheets 8 and 9) to 
be written back into the STM. WEI (15E3) going inactive sets the 
EWE1 flip-flop (15F3), causing the RE1 flip-flop (15J3) to be set 
and the ME1 and NE1 flip-flop (15L2) to be reset. TBB040 (3H7) 
or NE1 (no error detected) causes the word counter (WA011 and 
WA001) to be advanced, placing the next word address on lines 
MWA001 and Oil (9G5) prior to MREO (9G1) being reactivated. The 
STM responds with the seccnd word cf data reactivating MRDSO 
within 40 nanoseconds after MREO has gone active. The word, 
along with the parity bits, is processed by the ECC circuit and 
stored into the cache buffer at the next word address; but it is 
not output onto lines MDS000:310. The processor, having received 
the first word of data, no longer expects an output from the 
memory, but is waiting for the memory to go not busy. 
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13.2.U,2 Cache Hit 

A cache hit occurs on a CPU read operation if MIS1 (16L7), NVAL1 
(16L8) and PERI (16L8) do not go active, thereby preventing QWM1, 
QWMO, and QWEO from going active. This causes the word of data 
to be output from the cache buffer (11H5) onto lines D000:310 
which are loaded into the OBR (Sheet 2) and output onto lines 
MDS000:310. 

A cache hit occurring on a store fullword or store partial word 
operation causes the new word stored in the STM to be loaded into 
the cache buffer. A cache hit occurring on a test error logger 
operation or read and set operation, and an uncorrectable error 
being detected on a store partial word operation cause the valid 
bit to be reset (not valid). Cache operation criteria is 
provided in Table 13-4, 



13.2.5 Read Error Logger (Including ECC Description) 



The error logger consists of an 8k x 1 (two 
(10L8), an address multiplexor (10F1), a 
(10K1 and 10K5), a shift address generator 
code register (10C8), an Error Status 
control circuitry (Sheet 10). 



Uk X 1 RAMs) buffer 

16-bit shift register 

(10D6), a syndrome 

flip-flop (10N2), and 



13.2.5.1 ECC Circuit Description 
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TABLE 13-1 CACHE OPERATICN CRITERIA 



LOAD CACHE BUFFER 



1. Store Fullword operation with a hit (singleword 
load) 

2. Store Partial Word oEeration with a hit (singleword 
load) 

3. CPU Read with a miss or cache parity error 
(guadword load) 



RESET VALID BIT (INVALIDATE) 



1. Test Error Logger operation with a hit. 

2. Read and Set operation with a hit. 

3. Store Partial Word operation with uncorrectable 
error and a hit. 

i4. Quadword load to cache buffer with uncorrectable 
error(s) . 

5. Initialization or power-up of system (invalidates 
all 64 locations) 



SET VALID BIT 



Quadword load to cache buffer with no uncorrectable 
errors detected. 



LOAD INDEX BUFFER 



1 . Quadword load 



The Error Correction Code (ECC) logic is used to generate the 
proper parity bits (P00:F06) when writing into the STM 
(LHB32:LMB37) or to check the 39-bit data word read from the STM. 

When writing into memory, the data to be written is available on 
D00:B31. The seven parity bits (UP00:UP06) are forced low. The 
resulting parity bit (P00;P06) outputs, along with the 32-bit 
data word, are written to the STM. (Refer to Table 13-5.) 

Reading from the STM fetches a 39-bit data word, which is 
provided on the inputs of the ECC logic (D00:D31 and P00:06). 
The syndrome output should be all zero if there is no error. 
(Refer to Table 13-5.) The syndrome output bits (P00;P06) are 
decoded to correct any single-bit error. Refer to Table 13-6 for 
decoding the syndrome bits after a read operation. 
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TABLE 13-6 ECC SYNDROME CODE (Continued) 
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TABLE 13-6 ECC STfNDROME COEE (Continued) 
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PB = Parity Bit 

DB = Data Bit 

ME = Multiple Bit 
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13.2.5.2 Error Logger Description 
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There are two operations provided for obtaining error logger 
information; read error logger status and read error logger. 
Both operations are initiated by sending the read error log code 
on lines RD011:31 and setting address bit LMA030 for a read error 
logger status or resetting address bit L,MA030 for a read error 
logger operation. 
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After loading the shift registers, their contents are enabled 
onto lines D160:310/ which output onto lines MDS 160:310 by the 
output data register (Sheet 2). AD31 (14J2) going active causes 
NCLR1 (13G9) to reset the MB1 flip-flop (13K7), readying it to 
accept the next ERO. RCARO (10M3)/ having gone active, allows 
the ELBUA1 flip-flop to be reset, removing DUAO (15M8) and 
causing LMBYO (15N8) to be deactivated on the next transition of 
CLKOD. 

13.3 MNEMONICS 

The following is a list of the mnemonics used on the LBC board. 
The meaning and 35-771D08 schematic source of each signal are 
provided. 



SCHEMATIC 

MNEMONIC MEANING LOCAT ION 

A080:A310 Internal address bus lines Sheet 3 

AD01:AD31 Shift counter bits 10E6 

BMCIO Buffered iTiemory cycle initiate 9R6 

BMVFO Buffered memory voltage failure 3S8 

BSCLRO Buffered system clear 9R4 

ByPO/1 Cache bypass 16K6,16L8 

CAENO/1 Cache enable flip-flop 16S6 

CAR1 Refresh counter carry 13H5 

CAWEO Cache write enable 1 1 E2 

CB011:CB031 Control bits 3G8 

CH1T1 Cache Hit 12S5 

CLKOD Buffered processor clock 10D4 

CLK1C Processor clock 9N8 

CLK1D Buffered processor deck 9S8 

CLRO Cycle steal clear 13D2 

CLROB Clear DU circuit 15E7 

CLTB1 TB timer feedback 16A1 

CPER1 Buffered cache parity detect 16R8 

CVF1 Clear voltage fail detector 14E8 

D000:D310 Internal data bus lines Sheets 2,6,8, 

9,10,11 

DOOOA Test and set bit 15K5 

D160A Test and set bit 15K6 

DA0:DA7 First-level error decade bits 5K6,5K7 

DB0:DB7 First-level error decade bits 5K5,5K6 

DC0:DC7 First-level error decode bits 5K8,5K9 

DESRO Disable error correction line 5G6 

DHWO Buffered DMA halfword line 3D6 

DMAHWO DMA halfwcrd line 3A6 

DPR1 Depower line 13K2 

DRFWO/1 DMA read fullword 1UE7 

DRSTO DMA read and set 1UD1 

DSFWO DMA store fullword lUDU 

DSHWO DMA store halfword 14D3 

DUAO/1 Data unavailable 15N7 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



EAO/1 Enable addr 

EB000:EB310 Data bit co 

EDO/1 Enable data 

ELMA00!30 Module addr 

ELO Error logge 

ELA0a:ELA11 Error logge 

ELDUAO/1 Error logge 

ELST1 Error logge 

END1 Standby end 

EPBOOO: EPB310 Parity bit 

ERG Memory cycl 

EWE1 End write e 



ess flip-flop 16S4 

rrection lines Sheet 6 

lines 15G1 

ess to error logger 3G2,3G3 

r select line 1i*H5 

r address lines Sheet 10 

r data unavailable 10N4 

r status select line I'lHS 

flip-flcp 13F5 

correction lines Sheet 7 

e start 13G7 

nable flip-flop 15F3 



FNPMO/1 



Nonpresent memory flip-flop 



1US5 



GDD1 
GP000:GP060 

HITO/1 



Good data disable flip-flop 
Good parity lines 

Cache hit flip-flop 



15Na 
7H2,7H4 

12S6 



LD01 




Error logger RAM output 


10L8 




LD02 




Error logger RAM output 


10R8 




LDBYOI: 


LDBY31 


Load byte 


Sheet ia 




LDGP1 




Load good parity line 


14M5 




LD0D1 




Load output data register 


16K9 




LMA080: 


310 


Local memory address lines 


Sheet 3 




LMB001: 


381 


Local memory bus lines 


Sheets 3,8 


(/9 


LMBYO/1 




Local memory busy flip-flop 


15N8 




MATRSDO 




MAT read and set dirty bit 


laDi 




MATRSRO 




MAT read and set reference bit 


14D1 




MBO/1 




Memory busy flip-flop 


13K8 




MBOA 




Buffered memory busy lines 


13N7 




MB1A 




Buffered memory busy lines 


13N7 




MB1B 




Buffered memory busy lines 


13N8 




MB1C 




Buffered memory busy lines 


13N8 




MCCO 




Memory cycle complete line 


9G2 




MCIO 




Memory cycle initiate line 


16R5 




MDSOOO: 


MDS310 


Processor data bus lines 


Sheet 2 




MEO/1 




Memory error flip-flop 


15L2 




MEAOOO: 


MEA030 


Memory expansion address lines 


9G1,4 




MERO 




Memory error detect line 


15M1,5N2 




MER1 




Memory error detect line 


15F8,5N6 




MIS1 




Cache index compare line 


12S6 




MRDSO 




Memory read data strobe 


9G6 




MREO 




Memory read enable control 
line 


9G1 




MREFO 




Memory refresh line 


9G5 




MVFO 




Memory voltage fail 


9N8 




MWA001 




Memory word address line 


9G3 




MWA011 




Memory word address line 


9G5 




MWEO 




Memory write enable control 
line 


9G3 
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MNEMONIC 


NCEO 


NCLE1 


NEO/1 


NPMO 


NVAL1 



0DD1 

P000:F060 

PERI 

PFSDO/1 

PRFWO/1 

PSBYO 

PSEL1 

PSEL1A 

PSFWO 

PSHWO 

PUIO 



SCHEMATIC 

MEANING LOCATION 

Noncorrectatle error line 9S8 

Normal clear line lUKU 

No error flip-flop 15N2 

Nonpresent memory line 14R4 

Valid RAM data output 12N3 

Output data disable 16N3 



Parity/syndrome bits Sheets 

Cache parity error line 11R5 

P5 shutdown lines 9R4 

Processor read fullword line 14H5 

Processor store byte line 14D2 

Processor select line 3A6 

Buffered processor select line 3D6 

Processor store fullwxsrd line lUDU 

Processor store halfwcrd line 14D3 

Power-up initialize line 13FU 



U,5 



QWEO 
QWMO/1 

RCARO 

RCLCO/1 

RCLRO 

RCTO/1 

RD011 

RD021 

RD031 

RDSO/1 

REO/1 

REFO/1 

REFOA 

REL1 

REQ1 

RFA0:PFA7 

RFQ1 

RFW1 

RCAST1 

RSELO 

RSTO/1 

RURE1 

S000:S060 

SBY1 

SCLKOA 

SCLK1 

SCLK1A 



Quadword enable line 
Quadword mode lines 



RiPPl 
STM r 
Inter 
Ref re 
ROM d 
ROM d 
ROM d 
Buffe 

str 
Read 
Ref re 
Buffe 

lin 
Read 
Cycle 
Ref re 
Refre 
Read 
Read 
Refre 
Read 
Data 



e carry 
ef resh 
nal ref 
sh clea 
ata lin 
ata lin 
ata lin 
red mem 
obe lin 
enable 
sh mode 
red ref 
e 
error 1 

steal 
sh addr 
sh gueu 
f ullwor 
and/or 
sh cycl 
and set 
bus con 



1 
cl 
re 
r 
e 
e 
e 

or 
es 
fl 

c 
re 



ine 

ear lines 

sh clear line 

time select lines 



y read data 

ip-f lop 
ontrol lines 
sh mode control 



ogger line 

request flip-flop 

ess bus 

e flip-flop 

d control line 

set control line 

e steal select line 

control lines 
trol line 



Syndrome bit lines 
Store byte control line 
Buffered processor shift clock 
Processor shift clock 
Buffered processor shift clock 



16S7 
16S8 

10L3 

9N5 

13F5,13H«* 

13G9,13Ll| 

3E7 

3E7 

3E7 

9R5 

15K3 
13N3 
13J3 

14H5 
13D2 
13N5 
15L6 
1UG6 
14H6 
13G4 
14H2 
14M7 

10D8,10D9 

iaH2 

10D4 

9N8 

9S7 
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MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



SCLEO 

SCLEOA 

SCLROE 

SCLEOC 

SCLE1B 

SFWO/1 

SHIFT1 

SHW1 

SPWO/1 

STBO/1 

TA001:TA201 
TB001 :TB161 
TELO/1 

UCEO/1 
UDDO/1 

UFP1 
UPOOOsUPOeO 

VALO/1 
VF1 

WAOOO/1 

WA010/1 

WCO 

WCCO/1 

WDENO 

WEO/1 

WRTO 

WRTOA 

WRT1 

XRP1 
XRP2 
XRP3 
XRPa 



Systems clear relay contact 13A3 

Systems clear line 13A3 

Buffered systems clear line 1304 

Buffered systems clear line 13A4 

Buffered systems clear line 13A3 

Store fullword lines 1i*H4 

Shift register advance line 10L2 

Store halfwcrd line I^HU 

Store partial word line 1i<H2 

Standby mode flip-flop 13H2 

TA timer outputs Sheet 

TB timer outputs Sheet 
Test error logger control lines 1i(.H2 

Uncorrectable error flip-flop 7E4 

Uncorrectable data disable 15L3 

flip-flop 

P5U pulluE 13F1 

Uncorrected parity bit lines 9J8 

Valid bit data input 12H1 

Voltage fail flip-flop 13Na 

Word address counter bits 3S5 

Word address counter ifcits 3S5 

Word counter carry 3S8 

Word counter carry 3S7 

Write data enable line 14M9 

Write enable lines 15E3 

Write control line 13J1 

Buffered write control line 3M1 

Buffered write control line 14A3 

P5 pullup 15N3 

P5 pullup 14K3 

P5 pullup 3S7 

P5 pullup 10N4 



16 
16 
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14.1 INTRODUCTION 



CHAPTER 14 
3230 STORAGE MODULE 



The Storage Module (STM) is a random access memory using either 
16k or 64k dynamic MOS RAM chips as the storage element. 
Depending on the STM's functional variation, the total memory per 
STM is either 512 kb (F02), 1.024 Mb (F03) or 2.048 Mb (F04). 
The STM has on-board 4-waY interleaving capability^ The 39-bit 
data field is broken into 32 data bits and 7 parity bits. An 
organizational list of the STM functional variations is shown in 
Table 14-1. A block diagram of the STM is provided on Sheet 1 
functional schematic 35-764E08. A description of each block 
given in the following sections. 



of 
is 



TABLE 14-1 FUNCTIONAL VARIATIONS 



PART NO. 


VARIATION 


MEMORY 
CAPACITY 


ORGANIZATION 


STORAGE 
ELEMENT 


35-764 


F02 
F0 3 
F04 


512 kb 
1.024 Mb 
2,048 Mb 


128 k X 39 
256 k X 39 
512 k X 39 


16 k X 1 
64 k X 1 
64 k X 1 



14.1.1 Module Select 

Module select contains a set of 4 binary coded switches that 
permit the selection of modules from 1 of 16 STMs to a total 
capacity of 8 Mb (8 Mb mode). In addition to the switches, there 
is a strap option for three more expansion lines. This option 
provides the means to access additional memory up to 16 Mb (16 Mb 
mode). A component block layout is shown in Figure 14-1. Figure 
14-2 is an example of the module selection switches. 

Table 14-2 is a decode table for memory expansion up to 4 Mb 
using the 35-771 LBC. Table 14-3 is a decode table for memory 
expansion up to 8 Mb using the 35-806 LBC. Table 14-4 is an 
expansion decode table for memory exceeding 8.192 Mb and up to 
16.384 Mb. The 35-771 LBC can be used for expansions up to 4 Mb 
only. For memory expansions between 8.192 Mb and 16.384 Mb, only 
the F03 (1 Mb) and F04 (2 Mb) modules may be used. 
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MEMORY 
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Figure 14-1 2.0 Mb STM Component Block Layout 
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SWITCH POSITION IS CLOSED ON THE SIDE 
ON WHICH THE DOT APPEARS. 

Figure 14-2 Module Selection Switches 
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TABLE 14-2 



MEMORY EXPANSION DECODE TABLE USING THE 4 MB 35-771 LBC 
(UE TO U.096 MB - a MB MODE) 















STORAGE 


VARIATION 


MEA030 


MEA020 


MEA010 


MEAOOO 


STM DECODED 


CAPACITY 




Switch 


Switch 


Switch 


Switch 








D 


C 


B 


A 








X 














512 kb 




X 


1 








1 


1,024 kb 




X 





1 





2 


1,536 kb 


F02 


X 


1 


1 





3 


2,048 kb 




X 








1 


4 


2,560 kb 




X 


1 





1 


5 


3,072 kb 




X 





1 


1 


6 


3,584 kb 




X 


1 


1 


1 


7 


4,096 kb 




X 


X 











1,024 kb 




X 


X 


1 





1 


2,048 kb 


F0 3 


X 


X 





1 


2 


3,072 kb 




X 


X 


1 


1 


3 


4,096 kb 


F0 4 


X 


X 


X 








2,048 kb 




X 


X 


X 


a 


1 


4,096 kb 



NOTE 
For STM strapping information, see Figure 14-4. 
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TABLE 14-3 



MEMORY EXPANSION DECODE TABLE USING THE 8 
(UF TO 8.192 MB - 8 MB MODE) 



MB 35-806 LBC 















STORAGE 


VARIATION 


MEA030 


MEA020 


MEA010 


MEAGGO 


STM DECODED 


CAPACITY 




Switch 


Switch 


Switch 


Switch 








D 


C 


B 


A 























512 kb 




1 











1 


U024 kb 







1 








2 


n536 kb 




1 


1 








3 


2,048 kb 










1 


G 


4 


2,560 kb 




1 





1 





5 


3,072 kb 







1 


1 





6 


3,584 kb 


F02 


1 


1 


1 





7 


4,096 kb 















8 


4,608 kb 




1 










9 


5,120 kb 







1 







10 


5,632 kb 




1 


1 







11 


6,144 kb 










1 




12 


6,656 kb 




1 





1 




13 


7,168 kb 







1 


1 




14 


7,680 kb 




1 


1 


1 




15 


8,192 kb 




X 














1,024 kb 




X 


1 








1 


2,048 kb 




X 





1 





2 


3,072 kb 


FOB 


X 


1 


1 





3 


4,096 kb 




X 








1 


4 


5,120 kb 




X 


1 





1 


5 


6,144 kb 




X 





1 


1 


6 


7,168 kb 




X 


1 


1 


1 


7 


8,192 kb 




X 


X 











2,048 kb 




X 


X 


1 





1 


4,096 kb 


F0 4 


X 


X 





1 


2 


6,144 kb 




X 


X 


1 


1 


3 


8,192 kb 



NOTE 
For STM strapping information, see Figure 14-4. 
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TABLE 14-4 



MEMORY EXPANSION CECODE TABLE USING THE 8 MB 35-806 LBC 
(FOR HEMORY CAPACITY EXCEEDING 8.192 MB AND UP TO 
16.384 MB) (16 MB MODE) 















STORAGE 


VARIATION 


MEA030 


MEA020 


MEA010 


MEAOOO 


STM DECODED 


CAPACITY 




r- 
















1,024 kb 




1 











1 


2,048 >cb 







1 








2 


3,072 kb 




1 


1 








3 


4,096 kb 










1 





4 


5,120 kb 




1 





1 





5 


6,144 kb 







1 


1 





6 


7,168 kb 


F0 3 


1 


1 


1 





7 


8,192 kb 


* 













8 


9,216 kb 




1 










9 


10,2 40 kb 







1 







10 


11,264 kb 




1 


1 







11 


12,288 kb 










1 




12 


13,312 kb 




1 





1 




13 


14,336 kb 







1 


1 




14 


15,360 kb 




1 


1 


1 




15 


16,384 kb 




X 














2,048 kb 




X 


1 








1 


4,096 kb 




X 





1 





2 


6,144 kb 


F04 


X 


1 


1 





3 


8,192 kb 


* 


X 








1 


4 


10,240 kb 




X 


1 





1 


5 


12,288 kb 




X 





1 


1 


6 


14,336 kb 




X 


1 


1 


1 


7 


16,384 kb 



NOTE 



For STM strapping information, see Figure 14-4. 



14.1.2 Memory Cycle Start/End 

The memory cycle is initiated by the negative-going edge of 
Memory Cycle Initiate (MCIO) and is disabled by Memory Cycle 
Complete (MCCO), terminating all memory operations. This block 
also initiates timing for the row and column address strobes. 



14.1.3 LMB Description 

14.1.3.1 LMB 001:381 

LMB lines 001:381 carry the address, read/write data, to and from 
memory. During the address time, LMB lines 001:131 carry the row 
and column address to the RAMs. During the read/write time, LMB 
lines 001:381 carry the RAM data. Table 14-5 lists the function 
of each bus line. 
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TABLE 14-5 BUS LINE FUNCTIONS 



1885 



LMB 


R/H MODE ADDRESS 


NAME 


REFRESH MODE ADDRESS 


R/W DATA 


001 


Rov Add 


AO 


Ref Address 


Data Bit 


Oil 


Row Add 


A1 


Ref Address 




1 


021 


Row Add 


A2 


Ref Address 




2 


031 


Row Add 


A3 


Ref Address 




3 


oai 


Row Add 


Ad 


Ref Address 




4 


051 


Row Add 


A5 


Ref Address 




5 


061 


Row Add 


A6 


Ref Address 




6 


071 


Coloan Add 


A7 






7 


081 


Column Add 


AS 






8 


091 


Colunn Add 


A9 






9 


101 


Column Add 


A10 






10 


111 


Column Add 


All 






11 


121 


Column Add 


A12 






12 


131 


Column Add 


A13 






13 


11»1 


Chip Row Access (MS) 


A14 






11 


151 


Chip Row Access (IS) 


A15 






15 


161 


Quad Word Enable 


QWEO 






16 


171 


Data 








17 


181 












18 


191 












19 


201 












20 


211 












21 


221 












22 


231 












23 


2ai 












24 


251 












25 


261 












26 


271 












27 


281 












28 


291 












29 


301 












30 


311 


1 


' 






' 


' 31 


321 


Check Bits 




Check Bit 00 


331 












01 


341 












02 


351 












03 


361 












04 


371 












05 


381 


' 


' 






1 


r 06 



14-6 
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ia. 1.3.2 LMB 001:061 

During the address time of the bus function, LMB lines 0:6 latch 
the address of one of the 128-cell rows within each RAM chip in 
the array. 



14.1.3.3 LMB 071: 131 

During address time of the bus function, LMB lines 071:131 latch 
the address of one of the 128-cell columns within each RAM chip 
in the array. 



1U.1.3.4 LMB im;161 

During the address time of the bus function, LMB lines 141:151 
enable access to one of the 4-word rows in either the A or B 
array. LMB line 161, when low (inactive), enables access to all 
four rows (guadword) in either array. 

14.1.4 I/O Transceiver 

The I/O transceiver carries data to and from the array on 39 
bidirectional lines. The transceiver is controlled by the mode 
control circuitry via the Data Out Enable (DOEO) and Data In 
Enable (DIEO) signals. 



14.1.5 Mode Control 

The mode control receives Memory Write Enable (MWEO) or Memory 

Read Enable (MREO) signals from the LBC and generates Read, Data 

Out Enable (DOE), or Write, Data In Enable (DIE) signals to the 
I/O transceiver. 



14.1.6 Memory Read Data Strobe 



The Memory Read Data Strobe (MRDSO) 
of the read data on the LMB lines. 



signal indicates availability 



14.1.7 Word Access Decoder 



Lines MWA001 
either the 
141:151. 



;011 enable access to one of the 4-word rows in 
A or B array. These lines must agree with LMB lines 



14.1.8 Strobe Clock Drivers 

The address drivers access the storage cell within the selected 
RAM chip. The Row Address Strobe (RAS) and Column Address Strobe 
(CAS) clock drivers facilitate the R/W operation of the selected 
word in either the A or B array. 
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14.1.9 SAM Chip Array 

The RAM chip array is configured in a horseshoe arrangement as 
shown in Figure 14-3, with one inner 39-bit guadword labeled A 
array which is divided into two blocks; block A, which consists 
of bits 0:18, and block B, which has bits 19:38. A complementary 
outer 39-bit guadword labeled B array is also divided into two 
blocks: block C, consisting of bits 0:18, and block D, 
consisting of bits 19:38. 
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Figure 14-3 RAM Chip Array 
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ia.2 STORAGE MODULE OPERATION 

The module select switches and memory expansion straps enable 
selection of one of the possible 16 STMs. When a module is 
selected, a high level is generated on (MSI), Sheet 2 (H5). 
Figure 14-4 depicts module selection and contains tables listing 
memory expansion strapping. 

14.2.1 Timing 

14.2.1.1 Start of Memory Cycle 

A memory cycle starts upon arrival of the negative-going edge of 
(MCIO) as shown in Figure 14-5. Noting that the module has been 
selected (MSI is high), MCIO clocks thte memory busy flip-flop 
(A49) and generates (MBO); which latches the LMB lines 0;16 on 
the F02 version, as well as MEA020 and MEA030 on the F03 and F04 
versions (3A4). Also generated by the memory busy flip-flop is 
MB1, which passes through a delay line (A62) and generates the 
row (HAS) and column (CAS) strobe timing, RAST1 and CAST1. 



14.2.1.2 End of Memory Cycle 

Every memory cycle ends on the low-going edge of the Memory Cycle 
Complete (MCCO). MCCO resets the memory busy flip-flop which 
disables RAST1 and CASH, thus completing the memory cycle. 

14.2.1.3 Address Latches and Drivers 

Upon arrival of MCIO, MBO goes low and enables the address 
latches and expansion address (depending on the functional 
variation of the board) to latch in the row and column addresses 
(refer to Figure 14-6). LMB lines 141:151 (3A7), which select 
one of the 4-chip (word) rows (0-3) if a single fullword is 
desired, are also strobed. During the address time, 1MB line 161 
determines if a guadword is desired. If low, all four rows 
(words) in the array are enabled, and lines LMB 141:151 are 
ignored. When the row and column address are propagated through 
the driving circuitry, the single memory cell in the row or rows 
is selected. 



14.2.1.4 RAS Drivers 

The leading edge of MCIO clocks the Memory Busy flip-flop (A49). 
HB1 is then passed through a delay line and also propagated 
through complementary AND gates (A50, A51), which generate RAS 
timing for both A and B arrays (RASTA1, RASTB1). (Refer to 
Figure 14-5.) The RAS timing strobes are then propagated through 
the word row decoding circuitry with the selected word row or 
rows depending upon the state of A141, A151, and QWEO at location 
3A9. The output of the RAS drivers enables the selected rows of 
RAMs. All RAS drivers are selected simultaneously during a 
refresh cycle. 
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Figure 14-6 Address Latches and Decoder 



14.2.1.5 Memory Word Access Decode 

Refer to Table 14-6 during this discussion. The Memory Word 
Access CMWA001:011) lines are similar in function to LMB lines 
141:151, which are discussed in the section on address latches 
and drivers. The lines in the decoder provide access to one of 
the 4-word rows in the A or B array. The MWA lines generate 
(WAG) and (WA1). These lines are used to steer the RAST1 and WT1 
decoding to one of the 4-word rows duoring the Read- Modif y-Write 
operation. (Refer to Figure 14-7.) 
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14.2.1.6 Write Clock Drivers 

The MWA lines are used to steer the write timing pulse WTA1 and 

WTB1 for selection of the appropriate word row to be written 

into. The word row is selected by the decoding of these strobes 

and by word select lines HAO and WA 1 and their inverse, which 

generate a low (active) pulse on the selected CWE line. (Refer 

to Figure 14-8.) 
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Figure 14-7 Word Access Decode 
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14.2.1.7 Write Mode 

A write to memory occurs upon arrival of Memory Write Enable 
(KWEO) going low (active). The output generates a high 
(inactive) level on the output of A66, Pin 7 (REO). This signal 
disables the 4;1 multiplexors and thus enables the write data to 
be placed onto the internal bidirectional data bus. The Data 
Input Enable (DIEO) going low (active) activates I/O receivers 
which place the write data into the RAM chip's D input, as shown 
in Figure 14-9. Simultaneously, the Write Timing flip-flop (A49) 
is clocked and, along with single-shot pulse generator (A47), 
produces Write Timing Pulse WTA1 or WTB1. (Refer to Figure 
14-6.) The presence of Chip Write Enable (CWE) ( 4B 1 ) at both A 
and B arrays stores the data into the RAM location determined by 
LMB lines 001:131 during the address time. Figure 14-10 shows 
the timing during a write operation. 



14.2.1.8 Read Mode 

A read from memory occurs when the selected STM receives Memory 
Read Enable (MREO). This low-active signal generates the signal 
Data Cut Enable (DOEO). Since MWEO is high (inactive) during 
this time, as shown in Figure 14-11, REO is low (active). This 
enables the 4:1 multiplexors to receive data from the RAMs. In 
addition, DOEO is propagated through a delay (typically 12 ns) to 
an input of NAND gate A8 1 and is coupled with a delayed 
(typically 100 ns) CASET1 to generate a Memory Read Data Strobe 
(MRDSO) signal. (Refer to Figure 14-12.) The MWA lines then 
select one of four channels of the multiplexor which places the 
read data onto the internal bidirectional bus. The first MRDSO 
(first word in the guadword mode) is delayed by CASET1 and delay 
line A77 (typically 100 ns), to insure proper setup and access 
time of the RAM data. The second, third, and fourth MRDSOs (in 
guadmode operation) are delayed by the RC circuit and propagation 
delay of the gates between A81 , pin 8 (DOEO) and A81, pin 14 
(MRDSO) (typically 20 ns). 
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14.2.1.9 Refresh 

The dynamic nature of the RAM chips requires periodic refreshment 
of stored data every 2.0 ms. (Refer to Figure 14-13.) Refresh 
is accomplished when the STM receives the MREFO signal. This 
signal sets the STM into the refresh mode, prevents write 
operations, and enables all RAS drivers to produce RAS clock to 
all RAMs. 

Refresh (row) address lines are latched by arrival of MCIO and 
clocked by RAS into the RAMs. The STM operates in two refresh 
modes: cycle steal mode, and burst (battery backup) mode. 



Cycle steal - 128 refresh cycles are generated every 2 

between read or write operations. 



ms m 



Burst (battery backup) - 128 refresh cycles are generated in one 

burst every 2 ms. In between the bursts, the P5S 
is shut down, thus reducing the current drain on 
P5U which is battery backed up. 
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14.2.2 yover Supply 

m.2.2.1 Introduction 

The 3230 STM uses two +5.0 V supplies: P5 and P5U. P5 powers 
the nonrefresh circuitry. P5U (which is a separate uninterrupted 
+5.0 V supply) is used to supply the RAM chips and 
refresh-related circuitry. PEU must be maintained to ensure 
valid memory. Another source derived from P5U is P5S (switched). 
The P5S is generated via an on-fcoard PNP transistor switch 
controlled by PFSDO. P5S powers refresh control circuitry which 
is pulsed every 2 ms during battery backup operation. 

m.2.2.2 P5S Power-Down 

A P5S power-down sequence starts upon arrival of PFSDO going low 
(active). This sets comparator A61 , pin 10 hig^". which is 
compared to pin 11 (which maintains a 2.4 V level during normal 
operation). Since A61, pin 10 is higher than pin 11, pin 13 of 
A61 goes low, turning off the PNP transistor switch and thereby 
causing P5S to discharge eventually to ground. As P5S discharges 
below 4.8 V, A61, pin 14 goes low activating MCLCO, CCO, and 
RCLDO to prevent an accidental write operation into RAMs. Low 
RCLCO Indicates to the controller (LEO that the STM is in the 
low-power mode. 



14.2.2.3 P5S Power-Up 

P5S power^up is accomplished following the release of PFSD0=1 
(inactive). PFSDO going high turns en the PNP transistor switch 
which raises P5S to P5U level. Once P5S reaches approximately 
4.8 V, A61, Pin 14 goes high releasing RCLCO, CCO, and RCLDO. 
This signifies to the controller that the STM is ready to accept 
refresh cycles. 



14.3 MNEMONICS 



The following 
meaning 
provided . 



is a list of the mnemonics on the STM board. The 
and the 35-764D08 schematic location of each signal are 
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MNEMONIC 

DIEO 
DOEO 
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CHAPTER 15 
ADJUSTMENTS 



15.1 INTRODUCTION 

This section provides the adjustments for the EDMA Protocol 
Logic, EDMA control oscillator, and the High Performance 
Floating-Point Processor (HPFFP). The CPU clocks are derived 
from a crystal oscillator and require nc adjustments. 

15.2 EDMA PROTOCOL LOGIC OSCILLATOR ADJUSTMENT 

These oscillators are set at the factory and usually do not 
require further adjustments. If adjustments are necessary, 
however, the following procedure should be followed (refer to 
Sheet 6 of Functional Schematic 35-770D08): 

1. Turn processor power off. 

2. Connect 0UH09 to ground. 

3. Connect 0UB11 to ground. 

4. Connect 04B04 to ground. 

5. Turn processor power on. 

6. With scope probe on CUEO (0UR08), adjust capacitor 02A 
(80-02) for a 60 to 65 nanoseconds pulse width of QUEO. 

7. Attach another scope probe on SOTO (04R11). Adjust 
capacitor 04A (02-80) for 270 to 280 nanoseconds from 
falling edge of QUEO to falling edge of SOTO. 
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15.3 LOCAL MEMORY TO EDMA CONTROL OSCILLATOR ADJUSTMENT 

Perform the following steps (refer to Sheet 5 of Functional 
Schematic 35-770D08): 

1. Turn pcwer off. 

2. Connect 01A01 to ground. 

3. Connect 01A0U to ground. 

U. Turn power on. 

5. Adjust capacitor OOA (80-02) for FDA1 to be a square 
wave period of 480 microseconds. 



NOTE 

If the waveform appears unstable, 
readjust the capacitor to a different 
position. 



15.4 CLOCK ADJUSTMENTS FOR THE HPFPP 

Refer to the High Performance Floating-Point Processor 
Installation and Maintenance Manual, Publication Number 29-705, 
while performing the following steps; 

1. Turn CPU power off and remove the HPFPP, 

2. Install an M80 Extender Board (28-015) in slot 6 of the 
processor chassis. 

3. Install the HPFPP in the M80 Extender Board with the 
HPFPP-A Board on top. 

i|. Connect a scope probe to TP1 (100-2 on HPFPP-A) ACLK1A 
and adjust the scope time base for 20 
nanoseconds/division. (Refer to Functional Schematic 
35-715D08, Sheet 4, Location M7.) 

5. Select nominal clocks by setting the dip switches in 
location 16A on the HPFPP-A to the following positions: 

SWITCH # POSITION SWITCH # 

1 OFF 5 

2 ON 6 

3 CFF 7 

4 OFF 8 



PO 


5ITI0N 




OFF 




OFF 




ON 




OFF 
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6. Turn CPU power on and momentarily ground pin 5 of the IC 
at 16B (HPFPP-A). 

NOTE 

Grounding 16E05 forces the HPFPP 
oscillator into a free-running 
condition which can be halted only by 
an initialize or power down. 



7. Set the HPFPP clocks to nominal by adjusting the trimmer 
capacitor at location 14B on the HPFPP-A Board. Nominal 
clocks are: 

ACLKIA (TP-1) = 100 nanoseconds (rise edge to rise 
edge at 1.5 V levels) 

8. Turn CPU power off and remove HPFPP from the extender 
board . 

9. Remove extender board from the processor chassis. 

10. Install the HPFPP-B Board in slot 6 and the HPFPP-A 
board in slot 5 of the processor chassis. Install the 
two 50-conductor cables between connectors 3 and 4 of 
the HPFPP~A and -B Beards. 
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CHAPTER 16 
02-663 TEST AID 



16.1 INTRODUCTION 

The 02-663 Test Aid is a compact, durable, and simple-to-use test 
fixture. It provides the necessary control to display the B, S, 
and ROM DATA (RD) buses of the processor, as well as the Control 
Store Address (CSA), four processor flags. Instruction Register 
(IR), and I/O attention lines (INT). 

This chapter covers the operation, installation, and maintenance 
of the Test Display. 



16.2 GENERAL DESCRIPTION 



Aid consists of two printed circuit board 
of which is attached to the processor boards by 

o rront cacies. The other board is connected to the backpanel 
one of the processor board positions and cabled to the first 

ard by a single flat ribbon cable. Figure 16-1 shows the 

nnections to the processor. 



The 02-663 Test 
assemblies, one 
two front cables, 
on 
bo 

CO 



Figures 16-2 and 16-3 show the switch, displays, and cable 
connections of the test display. 

The numbered parts illustrated in Figures 16-2 and 16-3 have the 
following functions: 



1. Cable to CPU-B board connector U, slot 05 

2. Cable to CPU-A board connector 3, slot 04 

3. Cable to Test Aid multiplexor 
U. Control store address display 
E. Display for selected bus 

6. Bus selection switch 

7. Flag register display 

8. Cable from Test Aid multiplexor to display box 

9. Connector to mate at location 0, slot 04 
10. Connector to mate at location 1, slot 04 
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STM 


16 


STM 


15 


STM 


14 


STM 


13 


STM 


12 


STM 


11 


STM 


10 


STM/SBC 


09 


LBC 


08 


CPU-D 


07 


CPU-C 


06 


CPU-B 


05 


CPU-A 


04 


HPFPP-B 


03 


HPFPP-A 


02 


I/O 


01 


I/O 


00 




STIFFENER 



Figure 16-1 Test Aid Connections to Processor 
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Figure 16-2 Display Box 



16-2 



47-004 R19 



0907 



.\_ 



10 



/ 



1 


























o " ^ 




A 







Figure 16-3 Test Aid Multiplexor Board 



16.3 INSTALLATION AND OPERATION PROCEDURE 



Install and operate the 02-663 Test Aid as follows: 



1. Place the console power switch in the STANDBY position. 

2. Install cable 1 (refer to Figure 16-2) on connector 4 of 
the CFU-B board, slot 05. (Refer to Figure 16-1.) 

3. Install cable 2 (refer to Figure 15-2) on connector 3 of 
the CPU-A board, slot 04. (Refer to Figure 16-1.) 

4. Put the Test Aid multiplexor on the backpanel CPU-A 
position, slot 04. 

5. Connect the cable from the display box to the Test Aid 
multiplexor. The cable should lie flat with no twists. 

6. Select the bus to be displayed, IR, B, S, or RD by 
switch 6 (refer to Figure 16-2). 

7. Operate the system in the usual manner. The displays 
track the state of the buses. 



16.4 POWER SUPPLY 

Power is supplied to the Test Aid multiplexor directly from the 
backpanel. Power is supplied to the display board from the Test 
Aid multiplexor through the cable. 
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16.5 EXTENDER BOARD OPERATION 

Cable 2 (refer to Figure 16-2) is provided with enough length for 
extender board operation. 



16.6 TEST AID OPERATION 

16.6.1 Test Aid Multiplexor 

The Test Aid multiplexor buffers the flag register bits and sends 
them to the display board; it also corrects the logic levels of 
some signals and multiplexes the instruction register with I/O 
attention lines, B bus, and RCM Data Bus (RD Bus) data to the 
display board. The bus selection switch on the display board 
generates the two multiplexor control lines, IRO and RDO, which 
steer the multiplexors as follows: 

IRO REG FUNCTION TO DISPLAY 



Low 


Low 


Net used 


Low 


High 


IR bus with attention lines 


High 


Low 


RD bus 


High 


High 


B bus 



NOTE 

The RD bus does not display RD bits 6, 
7, or 8. Bit 7 is SFTEN1 (Single- 
Precision Floating-Point Enable); bit 6 
is DFTEN1 (Double Precision Floating- 
Point Enable) ; and bit 8 is tied to 
ground . 



16.6.2 Display Board 

The display board selects either the input from the backpanel 
board or the S bus data by a signal from the selector switch. It 
then displays the selected bus on the hexadecimal display. The 
control store address is also inverted and displayed on 
hexadecimal displays. The flag register bits are displayed on 
individual LEDs. 

16.7 TEST AID DISPLAY 

The 02-663 Test Aid uses the Model 8/32 test display printed 
circuit assembly. The following is a mnemonic cross reference 
between the 8/32 test display schematics provided (35-612D08) and 
the Test Md multiplexor board. 
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TEST 


AID 


CONN PIN NO. 


203- 


•5 


103- 


•5 


121- 


•5 


221- 


•5 


120- 


■5 


220- 


•5 


216- 


■3 


116- 


•3 


218- 


•3 


117- 


-3 


219- 


■3 


118- 


-3 


220- 


■3 


120- 


•3 


222- 


•3 


121- 


-3 


223- 


■3 


122- 


-3 


119- 


-5 


219- 


-5 


118- 


-5 


218- 


-5 


117- 


■5 


217- 


-5 


116- 


-5 


216- 


■5 


115- 


-5 


215- 


-5 


114- 


-5 


214- 


-5 


113- 


-5 


213- 


-5 


112- 


-5 


212- 


-5 


111- 


-5 


211- 


-5 


110- 


-5 


210- 


-5 


109- 


-5 


209- 


-5 


108- 


-5 


208- 


-5 


107- 


-5 


207- 


-5 


106- 


-5 


206- 


-5 


105- 


-5 


205- 


-5 


104- 


-5 


204- 


-5 


204- 


-4 


105- 


-4 



8/32 


02-663 


SAE1EN0 


IRO 


SAB2EN0 


RDO 


ceo 


FLR280 


VCCO 


FLR290 


GCCO 


FLR200 


LCCO 


FLR310 


CSAD040 


CSAR200 


CSAD050 


CSAR210 


CSAD060 


CSAE220 


CSADC70 


CSAR230 


CSAD080 


CSAR240 


CSAD090 


CSAR250 


CSAD100 


CSAR260 


CSAD110 


CSAR270 


CSAD120 


CSAR280 


CSAD130 


CSAR290 


CSAD140 


CSAE300 


CSAD150 


CSAR310 


SAEO 


MXD001 


SAE1 


MXD011 


SAE2 


MXD021 


SAB3 


MXD031 


SAB4 


MXD041 


SABS 


MXD051 


SAB6 


MXD061 


SAE7 


MXD071 


SAB8 


MX DO 81 


SAE9 


MXD091 


SAB10 


MXD101 


SAE11 


MXD111 


SAE12 


MXD121 


SAE13 


MXD131 


SAB14 


MXD141 


SAB15 


MXD151 


SAE16 


HXD161 


SAE17 


MXD171 


SAE18 


MXD181 


SAE19 


MXD191 


SAB20 


MXD201 


SAE21 


MXD211 


SAE22 


MXD221 


SAE23 


MXD231 


SAB24 


MXD241 


SAB25 


MXD251 


SAB26 


MXD261 


SAE27 


MXD271 


SAE28 


MXD281 


SAE29 


MXD291 


SAB30 


MXD301 


SAE31 


MXD311 


CSD001 


S001 


CSE011 


S011 
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TEST 


AID 


CONN PIN NO. 


205- 


-4 


106- 


-4 


207- 


-4 


107" 


-4 


208- 


-4 


109-a 


209- 


-4 


110- 


-4 


211- 


■4 


111- 


-4 


212- 


-4 


113- 


-4 


213- 


-4 


im- 


-4 


215-4 


115- 


-4 


216- 


-4 


117- 


-4 


217- 


•4 


118- 


-4 


219- 


-4 


119- 


-4 


220- 


-4 


121- 


■4 


221- 


-4 


122- 


•4 


223- 


-4 


123- 


•4 


224- 


■4 


124- 


■4 



8/32 


02-663 


CSE021 


S021 


CSE031 


S031 


CSE041 


S041 


CSD0E1 


S051 


CSE061 


S061 


CSC071 


S071 


CSE081 


S081 


CSC091 


S091 


CSE101 


S101 


CSC111 


S111 


CSE121 


S121 


CSE131 


S131 


CSB141 


S141 


CSC151 


S151 


CSEiei 


S161 


CSE171 


S171 


CSE181 


S181 


CSE191 


S191 


CSE201 


S201 


CSB211 


S211 


CSE221 


S221 


CSD231 


S231 


CSE241 


S241 


CSE251 


S251 


CSE261 


S261 


CSE271 


S271 


CSD281 


S281 


CSE291 


S291 


CSD301 


S301 


CSD311 


S311 
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CHAPTER 17 
HIGH SPEED DATA HANDIING OPTION 



17.1 INTRODUCTION 
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17.2 BLOCK DIAGRAM ANALYSIS 

The D bus receivers shown in Figure 17-1 buffer direct the I/O 
bus data to the appropriate logic. The address logic determines 
if the High Speed Data Handling Option has been selected by the 
processor. The steering counter logic determines what type of 
data is being sent to the board and enables the appropriate 
register for loading. Three types of data can be sent to the 
board: format data, residual check character data, or the 
current data character tc be included in the residual check 
character. The format select register is set up by the format 
data from the processor. One of three formats can be selected: 
LRC, CRC-BISYNC, or CRC-SDIC. The current data character 
register contains the current data character for inclusion into 
the residual character. Table 17-1 contains the base numbers 
used to calculate the residual check character and is used to 
calculate CRC-BISYNC and CRC-SDLC. The table in use is selected 
by the format select logic. The check character buffer contains 
the residual check character and is updated with a new residual 
check character each time the current data character register is 
loaded. The D bus drivers gate data to the D bus when the 
processor attempts to read the check character buffer. The box 
active logic is part of the control logic that allows the board 
to accumulate an error check character. In the case of the 3221 
processor operation, it captures the acknowledge interrupt signal 
when the check character buffer is read. 
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Figure 17-1 High Speed Eata Handling Option Block Diagram 
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TABLE 17-1 DATA BASE TABLES 
(a) Data for the CRC-BISYNC 



00 0000 C0C1 C181 0140 C301 03C0 0280 C241 

08 C601 06C0 0780 C7ai 0500 C5C1 C4B1 0440 

10 CC01 OCCO 0D80 CE41 OFQO CFC1 CE31 0E40 

18 OAOO CAC1 CB81 0B40 C901 09C0 0880 C841 

20 D801 18C0 1980 D941 1B00 DBC1 DA81 1A40 

28 1E00 DEC1 DF81 1E40 DD01 1DC0 1C80 DC41 

30 1400 D4C1 D581 1540 D701 17C0 1680 D641 

38 D201 12C0 1380 D341 1100 D1C1 D081 1040 

40 F001 30C0 3180 F141 3300 F3C1 F281 3240 

48 3600 F6C1 F78 1 3740 F501 35C0 3480 F441 

50 3C00 FCC1 FD81 3E40 FF01 3FC0 3E80 FE41 

58 FA01 3AC0 3BB0 FB41 3900 F9C1 F881 3840 

60 2800 E8C1 E981 2940 EB01 2BC0 2A80 EA41 

68 EE01 2EC0 2F80 EF41 2D00 EDC1 EC8 1 2C40 

70 E401 24C0 2580 E541 2700 E7C1 E681 2640 

78 2200 E2C1 E381 2340 E101 21C0 2080 E041 

80 A001 60C0 6180 A141 6300 A3C1 A281 6240 

88 6600 A6C1 A781 6740 A501 65C0 6480 A441 

90 6C00 ACC1 AD81 6C40 AF01 6FC0 6E80 AE41 

98 AA01 6AC0 6B80 AE41 6900 A9C1 A831 6840 

AO 7800 B8C1 B981 7940 BB01 7BC0 7A80 BA41 

A8 BE01 7FC0 7F80 BF41 7D00 BDC1 BC81 7C40 

BO B401 74C0 7580 BE41 7700 B7C1 B681 7640 

B8 7200 B2C1 B381 7340 B101 71C0 7080 B041 

CO 5000 90C1 9181 5140 9301 53C0 5280 9241 

C8 9601 56C0 5780 9741 5500 95C1 9481 5440 

DO 9C01 5CC0 5D80 9E41 5F00 9FC1 9E81 5E40 

D8 5A00 9AC1 9B81 5E40 9901 59C0 5880 9841 

EO 8801 48C0 4980 8941 4B00 8BC1 8A81 4A40 

E8 4E00 8EC1 8F81 4F40 8D01 4DC0 4C80 8C41 

FO 4400 84C1 8581 4540 8701 47C0 4680 8641 

F8 8201 42C0 4380 8341 4100 81C1 8081 4040 
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TABLE 17- 


1 DATA EASE 


TABLES (Com 


tinued 


) 






(b) Data for 


the CRC-SDLC 






00 


0000 


1189 


2312 


329B 


4624 


57AD 


6536 


74BF 


08 


8C48 


9DC1 


AF5A 


BED3 


CA6C 


DBE5 


E97E 


F8F7 


10 


1081 


0108 


3393 


221A 


56AS 


472C 


7SB7 


643E 


18 


9CC9 


8D40 


BFDB 


AE52 


DAED 


CB64 


F9FF 


E876 


20 


2102 


308B 


0210 


1399 


6726 


76AF 


4434 


55BD 


28 


ADUA 


BCC3 


8E58 


9FD1 


EB6E 


FAE7 


C87C 


D9F5 


30 


3183 


200A 


1291 


0318 


77A7 


662E 


S4B5 


453C 


38 


BDCB 


AC42 


9ED9 


8F50 


FBEF 


EA66 


D8FD 


C974 


40 


4204 


538D 


6116 


709F 


0420 


15A9 


2732 


36BB 


48 


CE4C 


DFC5 


ED5E 


FCC7 


8868 


99E1 


AB7A 


BAF3 


50 


5285 


430C 


7197 


6C1E 


14A1 


0523 


37B3 


263A 


58 


DECD 


CF44 


FDDF 


EC56 


98E9 


8960 


BBFB 


AA72 


60 


6306 


728F 


4014 


519D 


2522 


34AB 


0630 


17B9 


68 


EF4E 


FEC7 


CC5C 


DED5 


A96A 


B8E3 


8A78 


9BF1 


70 


7387 


620E 


5095 


411C 


35A3 


242A 


16B1 


0738 


78 


FFCF 


EE46 


DCDD 


CCE4 


B9EE 


A862 


9AF9 


8B70 


80 


8408 


9581 


A71A 


B693 


C22C 


D3A5 


E13E 


F0B7 


88 


0840 


19C9 


2B52 


3ADB 


4E64 


5FED 


6D76 


7CFF 


90 


9489 


8500 


B79B 


A612 


D2AD 


C324 


F1BF 


E036 


98 


18C1 


0948 


3BD3 


2A5A 


5EE5 


4F6C 


7DF7 


6C7E 


AO 


A50A 


B483 


8618 


9791 


E32E 


F2A7 


C03C 


D1B5 


A8 


2942 


38CB 


0A50 


1BD9 


6F66 


7EEF 


4C74 


5DFD 


BO 


B58B 


A402 


9699 


8710 


F3AF 


E226 


DOBD 


C134 


B8 


39C3 


284A 


1AD1 


0E58 


7FE7 


6E6E 


5CF5 


4D7C 


CO 


C60C 


0785 


E51E 


F497 


8028 


91A1 


A33A 


B2B3 


C8 


4A44 


5BCD 


6956 


78DF 


0C60 


1DE9 


2F72 


3EFB 


DO 


D68D 


C704 


F59F 


E416 


90A9 


8120 


B3BB 


A232 


B8 


SACS 


4B4C 


7 9D7 


685E 


1CE1 


0D68 


3FF3 


2E7A 


EO 


E70E 


F687 


C41C 


D595 


A12A 


B0A3 


8238 


93B1 


E8 


6B46 


7ACF 


4854 


59DD 


2C62 


3CEB 


0E70 


1FF9 


FO 


F78F 


E606 


D49D 


C514 


B1AB 


^022 


92B9 


8330 


F8 


7BC7 


6A4E 


58D5 


495C 


3DE3 


2C6A 


1EF1 


0F78 



17.3 FUNCTIONAL DESCRIPTION 

Sheet 2 of the High Speed Data Handling Schematic (02-428D08) 
contains the logic comprising the most significant portion (bits 
0:7) of the Residual Check Character Register (RCCR). Sheet 3 of 
the schematic contains the least significant portion (bits 8:15) 
of the RCCR. The most significant bits can be loaded with three 
different data forms: data from the D bus, data from Table 17-1, 
or data from the RCCR itself. The least significant bits can 
also be loaded with three data formats.. The major difference is 
that the former is loaded with its own contents, while the latter 
is loaded with the Exclusive-GRed data of the RCCR's most 
significant 8 bits and the least significant 8 bits of the Table 
Data (TDAT 8:15). The steering counter shown on Sheet 5 
determines the format of data loaded into the RCCR. 
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Sheet '4 of the schematics contains the format register. Current 
Character Register (CCS), and the CRC tables. The CCR is an 
8-bit register containing the data character currently being 
calculated into the RCC5. The CCR is loaded from the D bus if 
the steering counter (Sheet 5) causes it to be a destination. 
The output of the CCR is Exclusive-ORed with the least 
significant bits of the RCCR. The resultant data is used as the 
new residual check character in the LRC mode of error check or 
the resultant data is applied as an address on CRC tables. There 
are two distinct data groups that provide data base information 
for the calculation of character error checks in either a 
CRC-SELC or CRC-BISYNC format. Selection of a specific character 
within the tables is accomplished by the address data from the 
Exclusive-ORed gates. This address information selects one 
16-bit character out of a possible 256 in a given table. Table 
selection is accomplished by the Format Register (FMTR) which is 
loaded from the D bus if the steering counter (Sheet 5) selects 
the FMTR to be a destination. Data loaded into the FMTR 
specifies one of three types cf error checking: LRC, CRC-BISYNC, 
or CRC-SDLC. 

Sheet 5 of the schematics contains both timing and control logic 
for the High Speed Data Handling Board. This logic may be 
divided into three categories: 

• addressing logic 

• acknowledge logic 

• clock steering logic 




• 01 causes the FMTR to be loaded. 

• 10 causes the RCCR to be leaded from the D bus. 

• 11 causes the CCR to be loaded and the RCCR to be updated. 

The counter remains in state 11 until either an ADRS1 (32U0 
processor) or an ACKO (3215 processor) is received. At this time 
the counter is cleared and the board returned to the initialized 
state until it is again accessed by the processor. 
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17.4 CHARACTER ERROR CHECKING CALCULATIONS 

The following examples describe the interaction between the 
processor and the High Speed Eata Handling Option Board. 

LRC Example: 

1. The FMTR is loaded with X'02', placing the High Speed 
Data Handling Option Board in the LRC mode of error 

• checking. 

2. The RCCR is loaded with an initial residual of X'OOOO'. 
The initial residual can be any number. 

3. The CCR is loaded with X'01' and is Exclusive-ORed with 
the least significant 8 bits of the RCCR. 

^, The resultant data (step 3) is loaded into tne least 

significant 8 bits of the RCCR leaving the most 

significant bits unchanged. The RCCR contains the value 
of X'OOV . 

5. The CCR is loaded next with an X'03' and Exclusive-ORed 
with the current contents of the RCCR. The resultant 
data is loaded into the RCCR. The content of the RCCR 
is X'002' . 

CRC-BISYNC Example; 

1. The FMTR is loaded with X'OO", placing the High Speed 
Data Handling Option Board in the CRC-BISYNC mode of 
error checking. 

2. The RCCR is loaded with an Initial residual value of 
X'OOOO', but can be any number. 

3. The CCR is loaded with X'01' and Exclusive-ORed with the 
least significant 8 bits of the RCCS. 

a. The resulting data (step 3) is applied to the address 
inputs of the CRC-BISYNC portion of the ROM table. The 
CRC-BISYNC table output is X'COCV. 

5. The most significant 8 bits of the ROM table output are 
loaded into the most significant 8 bits of the RCCR, and 
the least significant 8 bits of the ROM table output is 
Exclusive-ORed with the initial most significant 8 bits 
of the RCCR. 

6. The resulting data (step 5) is loaded into the least 
significant 8 bits of the RCCR. The RCCR contains the 
value X'COCr. 

7. The CCR is next loaded with an X'02' and is 
Exclusive-ORed with the least significant 8 bits of the 
RCCR. The output of the CRC-BISYNC table is X'Siao*. 
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8. The least significant 8 bits of the CRC-BISYNC table are 
Exclusive-ORed with the most significant 8 bits of the 
RCCR. The RCCR still contains the X'COCI' residual. 
The most significant 8 bits of the CRC-BISYNC table are 
loaded into the most significant 8 bits of the RCCR, and 
the least significant 8 bits of the RCCR are loaded with 
the Exclusive-ORed result. 

CRC-SDLC Example: 

Calculations for the CRC-SDIC are identical to the CRC-BISYNC 
with the exception that the data base table used is for CRC-SDLC. 

Table 17-1 is a listing of the data base tables used to calculate 
CRC-BISYNC and CRC-SDLC. The Exclusive-ORed result of the 
contents of the CCR and the least significant 8 bits of the RCCR 
become the 8-bit address of a word in the appropriate table. The 
words contained in the table are partial results. 

17.5 MNEMONICS LIST 

The following is a list of the mnemonics within the High Speed 
Data Handling Option Board. These mnemonics represent the 
function of a given signal in an abbreviated form, and are taken 
from the 02-428D08 schematics. 



UNEHONIC 
flCCMO 



MEANING 

Accumulates a check character; 
indicates that the steering 
counter is in the 11 state 



SCHEMATIC 
LOCATION 

Sheets 2, 3, and 5 



ADRSO 



Used by the processor I/O 
system when selecting a device 
on the bus (3240 processor 
only ) 



Sheet 5 



BADRO 



High speed data handling 
address line (3221 processor 
only); must be grounded at 
backpanel 



Sheet 5 



BCNTO 



High speed data handling 
control line (3221 processor 
only ) 



Sheet 5 



0001:150 



Newly calculated residual 
character input data 



Sheets 2 and 3 
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MNEMONIC 
CCBNTO 

DOOO: 150 

DCRO 
ELSES1 

LDATA1 

LFMT1 
LLEES1 



LRCD08l!l51 



LRCEN1 



RACKO 



RCD001: 151 



TDAT001: 151 



ULCRC1 



MEANING 

Clears the steering counter 
and initializes the board 

B bus data sent and received by 
the processor 

Unused processors 

Early load residual character - 
used when loading the RCCR from 
the D bus 

Loads data character from the 
E bus into the Current Cha.racter 
Register (CCR) 

Loads Format Register (FMTR) 
from the D bus 

Late load residual character - 
used when updating the RCCR from 
the internal calculations 
(C001:151 ) 

LEC data - this is the Exclu- 
sive-ORed contents of the CCR 
and the least significant 8 
bits of the RCCR. 

LRC enable - decoded state of 
the FMTR indicating the selected 
LRC format of error check 

Received acknowledge - when 
operation is in progress, 
indicates processor is unloading 
RCCR 

Residual character data - 
contents of the Residual Check 
Character Register 

Table data output - may be from 
either the CRC-EISYNC or CRC- 
SDCC portion of the table 

Unloads the Residual Check 
Character Register into the 
B bus 



SCHEMATIC 
LOCATION 

Sheets 4 and 5 



Sheets 2, 3, and 4 

Sheet 5 

Sheets 2 and 5 

Sheets 4 and 5 

Sheets 4 and 5 

Sheets 2 and 5 



Sheets 3 and U 



Sheets 3 and 4 



Sheet 5 



Sheets 2, 3, and 4 



Sheets 2, 3, and 4 



Sheets 3 and 5 
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CHAPTER 18 
8 MB LOCAL BANK CONTROLLER (LBC ) ( 35-8 06 ) 



18.1 INTRODUCTION 

18.1.1 General 

The 3230 memory system consists of 1 Local Bank Controller (LBC) 
and up to 8 Storage Modules (STMs). The LBC (35-806F01) can be 
strapped for either 8 Mb main memory capacity which uses 512 kb# 
1 Mb, or 2 Mb STMs/ or 16 Mb main memory capacity, which uses 1 
Mb or 2 Mb STMs. 

18.1.2 Power Requirements 

Table 18-1 shows the power requirements for the LBC board. 

TABLE 18-1 POWER REQUIREMENTS 



VOLTAGE 
SYMBOL 


MODULE 
TYPE 


NOMINAL 
VOLTAGE 


MAXIMUM CURRENT DRAIN (AMPS) 1 


OPERATING 
(SELECTED) 


OPERATING 
(UNSELECTED) 


STANDBY 
MODE 


P5 
P5U 


35-806F01 
35-806F01 


+ 5.0 V 
+ 5.0 V 


16. 7A 
1.8 A 


16A 
1.8A 


16A* 
1.8A 



*P5 supply may be depowered in the standby mode 



18.1.3 Strapping and Test Point Information 

The following test points are located on the front edge of the 
35-806 LBC Board: 

1. ECC Disable (TP1 and TP2, Sheet 5) 

Strapping TP1 to TP2 disables the Error Check and 
Correction (ECC) circuit, thereby preventing correction 
or detection of data errors., The error logger if 
equipped cannot be updated with the ECC disabled. 

For normal ECC and error logger operation, TP1 and TP2 
should be left unstrapped. 
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2. Cache Miss (TP3 and TF4, Sheet 12) (F01 only) 

Leaving the strap frcm TP3 to TP4 open forces a cache 
miss condition causing all processor reads to be made 
from the STM in the quadword mode. This mode of 
operation is useful in diagnosing cache-related 
problems. 

For normal cache operation, TP 3 and TP4 should be left 
strapped. 

3. P5U Monitor (TP6, Sheet 13) 

The P5U supply voltage (+5.0 V + 1%) may be monitored at 
TP6 using TP1, TP3, or TP7 for the ground reference. 

4. MBIC Monitor (TP5, Sheet 13) 

The MBI flip-flop may be monitored at this point using 
TP1 , TF3, TP7, TP10, or TP12 for the ground reference. 

5. Cache Bypass (TP7 and TP8, Sheet 16) 

Strapping TP7 to TF8 enables operation of the cache on 
the F01 board. The F02 board must have these pins 
unstrapped, as it is not equipped with the cache. The 
F01 board may be used in the cache bypass mode (TP7 and 
TP8 unstrapped) for test purposes or in cases where the 
cache is malfunctioning. 

6. 8 Mb Strap (TP9 and TP10, Sheet 3) 

Strapping TP9 to TP10 puts the LBC in 8 Mb mode. 
Leaving TP9 to TP10 open puts the LBC in 16 Mb mode. 

7. UCE Lamp Reset (TP11 and TP12, Sheet 7) 

The UCE lamp may be reset by mcmentarily shorting TP11 
and TF12. This feature must be used only by trained 
personnel. 

8. Cycle Steal Refresh Inhibit 0/1 {TP13 and TP14, Sheet 
13) 

Cycle steal refresh may be inhibited by connecting 
either TP13 or TP14 to TP12 (GND). This feature must be 
used only by trained personnel. 

9. Refresh Counter Load (TP15, Sheet 13) 

The refresh counter may be preset to all Is by 
connecting TP15 to TP12 (GiND). This feature must be 
used only by trained personnel. 
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10. Timer A Set (TP16, Sheet 16) 

The A timer may be fcrced on by connecting TP16 to TP12 

(GND). The timer will remain in the active high state 

as long as TP16 is grounded. This feature must be used 
only by trained personnel. 

11. P5 Shutdown and P5 Shutdown A (TPA and TPB, Sheet 13) 

TPA and TPB must remain strapped. Only trained 
personnel should remove this strap. 

12. Tag Address Lines 8-21 (TPP, TPO, TPN, TPM, TPL, TPK, 
TPJ, TPI, TPH, TPG, TPF, TPE, TPD, and TPC, Sheet 12) 
(F01 only) 

These 14 lines are the output of the Cache Tag RAMs. 
These test points must never be connected together or 
shorted to ground. 



18.1.11 LBC LEC Indicator Information 

The following LED indicators are located on the front edge of the 
35-806 LBC board: 

1. P5U Indicator 

The P5U indicator lights whenever the P5U supply is 
active. The P5U supply remains active at all times 
unless the REMOTE POWER switch (X5) or the MAINTENANCE 
RESET switch is placed to the OFF position. Before 
removing the LBC board or STMs, verify that the P5U LED 
is extinguished and that the KEY switch on the System 
Control Panel (SCP) is in the OFF position. 

2. Cache Parity Indicator (35-806 F01 board only) 

The cache parity indicator lights whenever the cache 
buffer has output data with bad parity. The indicator 
remains lit until the SCP INITIALIZE switch is depressed 
or the KEY switch has been placed in the OFF position. 

3. Uncorrectable Error (UCE) and Module Identification 
Indicators 




H7^^00^ R19 18-3 



The UCE indicator remains lit until the SCP INITIALIZE 
switch is depressed, until the KEY switch is placed in 
the OFF position, until an REL (Data) instruction is 
executed, until a Bead is executed to nonpresent memory, 
or until TP11 and TP12 are shorted. When the UCE 
indicator is off and the module ID indicators are 
they indicate that a memory access was made to 
module specified by the lamps, but that the system 
not equipped with that module. 



on, 

the 
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18.2 FUNCTIONAL ANALYSIS 



18.2.1 Refresh 



Refer to Figures 18-1 and 18-2 for refresh 
The Storage Modules (STMs) 



timing information. 

.. ^^^ ,-.„-, utilize 16k x 1/64k x 1 MOS dynamic 

RAMs which require periodic refresh cycles at each of t.^d 128/256 
row address locations every two to four milliseconds. This is 
accomplished ty executing a single refresh cycle every 16 
microseconds (cycle steal mode) or a 128/256 refresh cycle burst 
every two to four milliseconds (standby mode). During any 
refresh cycle, every memory chip within the system 
and refreshed at the same row location. 
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Figure 18-2 Eurst Refresh Timing 



18.2.1.1 Burst Standby Mode 



The standby mode is entered whenever 
switch is depressed or the KEY 
position, causing the System Clear (S 
SCLRO (13C3) causes REF1 (13K3) 
refresh address driver 11C (3M2) and 
MBO sets the TR001 flip-flop (16B6), 
causes MCIO (16S5) to go active and i 
the STM(s). With MREFO (9G5) active 
enabled to perform the refresh cycle 
STH for a detailed description). 



the consolette INITIALIZE 
switch is placed to the OFF 
CLRO) line to go active, 
to go active, enabling the 
setting the MB1 flip-flop, 
starting the TA timer, which 
nitiate the refresh cycle to 
, all STMs in the system are 
(refer to the chapter on the 



The LEG refresh scheme is designed to accommodate 6Uk x 1 memory 
chips. Some 6Uk chips require 128 rows (2 ms refresh), and some 
6i»k chips require 25f5 rows (4 ms refresh). To insure data 
integrity, the LBC does burst refresh as follows: When SCLRO 
goes active, the LBC does a 256 cycle burst refresh, insuring 
that all rows are refreshed. Then every 2 ms, a 128 cycle burst 
refresh is performed. This accommodates both types of 64k RAMs 
and saves power over doing a 256 cycle burst refresh every 2 ms. 
When SCL5J0 goes inactive, the IBC does a 256 cycle burst refresh 
before returning to cycle steal mode. 
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This mode of operation continues until SCLRO is brought high by 
returning the System Control Panel KEY switch to the ON position 
and timing out the initialize function. This causes the ENDI 
flip-flop (13F5) to be clocked set after completing a 256-cycle 
burst, allowing the STB1 flip-flop (13H1) to be clocked reset at 
the end of that burst. STB1 going low causes REF1 (13K3) and 
REFO (13L3) to go inactive, allowing LMBYO (15N8) to be returned 
high, indicating to the processor that the memory is ready to 
accept a command. Memory refreshing is continued by performing 
a single refresh cycle steal every 16 microseconds. 
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18.2.1.2 Cycle Steal Refresh 




18.2.2 LBC Operating Modes 

The LBC operates in a number cf different modes (refer to Table 
18-2) as determined by the states of ROM data lines RD011:031 
(3E7), WRTO (3A6), DMAHWO (3A6), PSEL1 (3A6) and LMA190 (3A5) at 
the time ERO (13G7) goes active. These signals are loaded into 
transparent latches whose outputs drive the mode selector logic 
consisting of one of eight decoders 20F (14C3) and 20J (14C5) and 
miscellaneous gate functions (left half of Sheet 14). For any 
given operation, certain mode decoder outputs go active (refer to 
Table 18-2), setting up the control logic for the specific data 
manipulation required. 
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TABLE 18-2 LBC OPERATING MODES 



1873-2 



H 
A 


H 
A 




p 














T 


T 


D 


s 














R 


B 


B 


E 


u 




BD 








S 


S 


S 




B 








PBOCISSOa OPEEATIOHS 


MODE DECODER OUTPUTS ACTIVE 
(See Sheet 14 35-728D08) 


D 


B 


T 




T 
























Oil 


021 


031 






1 


1 


1 
















No Meaory Operation 




1 


1 


1 













1 


Store Byte 


SBY1, SPW1, SPWO 


1 


1 


1 










1 





Store Halfword (Privileged)* 


SHH1, SPH1, SPHO 


1 


1 


1 










1 


1 


Store Halfword (Data)* 


SHH1, SPW1, SPWO 


1 


1 


1 







1 








Test Error Logger 
(Store Byte) 


TELO, TEL1, SBY1 


1 


1 


1 







1 





1 


Ho Meiory Operation 




1 


1 


1 







1 


1 





Store Fullword (Privileged)* 


SFW1, SFHO 


1 


1 


1 







1 


1 


1 


Store Fullword (Eata)* 


SFW1, SFWO 


1 


1 


1 




1 











No Henory Operation 




1 


1 


1 




1 








1 


Bead and Set Halfvord 


RSTO, RST1, SPW1, B0AST1 


1 


1 


1 




1 





1 





Read Halfword (Privileged)* 
(Fullword Operation) 


PBFWO, PBFW1, RFW1, R0AST1 


1 


1 


1 




1 





1 


1 


Bead Halfword (Data)* 
(Fullword Operation) 


PRFWO, PRFW1, RFW1, R0AST1 


1 


1 


1 




1 


1 








Read Error Logger 


ELO, REL1 (active with 
LMA190 high), ELST1 
(active with LMA190 low) 


1 


1 


1 




1 


1 





1 


Bead Fullword (Instruction Read)* 


PRFHO, PRFW1, RFH1, R0AST1 


1 


1 


1 




1 


1 


1 





Bead Fullword (Privileged)* 


PRFHO, PRFH1, RFH1, R0AST1 


1 


1 


1 




1 


1 


1 


1 


Read Fullword (Data)* 


PRFWO, PRFW1, RFW1, R0AST1 










H 


D 

n 

A 






DHA Operations 












B 


H 


















T 


N 










1 


1 




















1 















Store Halfword 


SHW1, SPW1, SPWO 


1 


1 


1 








1 






Store Fullword 


SFW1, SFWO 


1 


1 


1 





1 









Read Halfword 

(Fullword Operation) 


DBFWO, DRFW1, RFW1, B0AST1 


1 


1 


1 





1 


1 






Read Fullword 

(Fullword Operation) 


DBFHO, DBFW1, BFW1, B0AST1 


1 
1 


1 
















DHA Bead and Set 


DBSTO 


1 












MAT Read and Set Reference Bit 


MATBSBO 





1 


1 












HAT Bead and Set Dirty Bit 


MATBSDO 



*LBC does not differentiate between privileged and data instruction. 
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There are seven basic functional modes used by the LBC to service 
all operations. They are: 

1. Store Fullword (Refer to Figure 18-3) 

2. Store Partial Word (Refer to Figure 18-4) including; 

• store byte 

• store halfwcrd 

• read and set 

• test error logger 

3. CPU Read Fullword (with cache hit) 
(Refer to Figure 18-E) 

H, CPU Read Fullword (with cache miss) 
(Refer to Figure 18-6) 

5. Read Fullword with cache not equipped (bypassed) or DMA 
read (Refer to Figure 18-7) 

6. Read Error Logger Status (LMA190 low) 
(Refer to Figure 18-8) 

7. Read Error Logger (LMA190 high) 
(Refer to Figure 18-9) 



NOTE 

All read halfword operations are 
decoded as read fullword operations by 
the LBC. Data steering for halfword 
operations is performed on the CPU-C 
board. 
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Figure 18-3 Store Fullword 
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Figure 18-4 Store Partial Word 
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Figure 18-9 Read Error Logger 
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Timing diagrams for the fl, and B timers are provided in Figures 
18-1C and 18-11. Table 18-3 provider data and address bus 
alignment information. The subsequent sections describe each of 
the seven basic functional modes. 
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18.2.2.1 Store Fullword 

a store fullword cycle is initiated at the processor by setting 
up the write data lines HDS000:310 (2Aa), address lines 
LMA080:310 (3A1-3A9), write control line WRTO (3A6), and mode 
control lines DMAHWO {3A6), PSEL1 (3A6), and RD011:031 (3A7). 
After these lines are set up, the processor generates an ERO 
(13G7), clocking the MB1 flip-flop set, thereby starting the 
memory cycle. MB1 going active causes write data to be latched 
in the input data register (2G8), addresses to be latched in the 
address register (3A), and the control lines in their respective 
registers (3A6). MBO having set the TA timer flip-flop (16B6) 
causes MCIO (16S5) to go active, latching up the address 
presented on LMB001:151 (3E5,3K2) into the STH selected by lines 
MEA030 and MEAOOO (9G). After satisfying the STM address hold 
time, the EAO flip-flop (16R5) is set, thereby tri-stating the 
LHB001:151 address drivers (3E5,3K2). TA101 (2R4 and 15B2) going 
active enables the input data register C2GB) and the data bus 
drivers (Sheets 8 and 9), placing the word to be written onto 
lines D000:310 and LMB000!310. Lines 0000:310 are input to the 
parity generators (4C5,4FE), whose outputs P000:060 propagate 
through the write parity register (7F7) onto lines GP0O0:06O. 
This causes the parity data to be placed onto lines LMB321:381 by 
the parity data drivers (9E8). TAA121 (15AU) causes MEO to go 
low, activating MWEO (9G3), allowing the data present on lines 
LMB001:381 to be written into the selected STM. Following the 
removal of WEI (14J3), NCLR1 (14RU) goes active, clearing the HB1 
flip-flop (13K7) which enables MCCO (9G2). With MCCO activated, 
the write cycle is completed and CLKOD (15M9) causes LMBYO to go 
high, signaling to the processor that the memory is no longer 
busy. 

18.2.2.2 Store Partial Word 

A store partial word cycle is initiated in the same way as 
described in the store fullword description. The cycles differ 
in that the word to be modified must be read from the STM before 
performing the write. This is necessary to allow new parity data 
to be generated from the modifisd word. The following 
description continues from the point just prior to enabling the 
input data register, as described in the store fullword 
operation. 
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WDENO (2Rti) going active enables the input data register (2G8), 
placing the byte (store byte operation or test error log 
operation) or halfword (store halfword operation) of write data 
onto data lines D000:310. WDENO (14K9) also activates LDBY01:31, 
causing D000:310 to be loaded into the Good Data Registers (GDR) 
(Sheet 6). 

NOTE 

WDENO does not go active during a read 
and set operation. 



TA161 (15G1) going active sets the RE1 flip-flop (15J3) which, in 
turn, activates the Uncorrected Data Register (UDR) (Sheets 8 and 
9) and MREO (9G1). The STM responds in 240 nanoseconds by 
activating MRDSO (9G6), signaling that lines LMB001:381 have been 
loaded with the read data. RDSO cause's the RE1 flip-flop (15J3) 
to be reset, removing MREO (9G1), latching the UDR (Sheets 8 
9) and starting the TB timer (16B2)., Data lines D000:310 
UP000:060 propagate through the parity checkers (Sheets 4 and 
generating the Error Check and Correction (ECC) syndrome code 
lines P000:060. If no data bit errors are 
syndrome code lines are all low deactivating 
single data bit is in error, MERO goes low 
from the DC error decoder (5J8) and one output from the DA or DB 
error decoder. One of the correction lines EB00O:31O (Sheet 6) 
or EPB000:060 (.ICH) goes high, causing the data bit in error to 
be input to the GDR (Sheet 6) or Good Parity Register (GPR) (7FU) 
to be corrected (inverted). If any two data bits are in error, 
MERO goes low, correction lines EB000:31O and EPB000:060 remain 
low (no correction), and the uncorrectable error decoder (7M5) 
goes low allowing the UCEO flip-flop (7N4) to be activated. UCEO 
at AOI gate 20K (15B2) prevents activating EDI and EDO when the 
modified word is written back into the STM, causing all logical 
ones to be stored in the STM. This ^^ „^^^..oor-„ k^^-.,-,c^ +-h^ na« 
data generated could 



MERO 
low along 



and 

and 

5), 

on 

generated, the 

(5N2). If a 

with one output 



is necessary because the new 
otherwise make the data appear error 
subsequent reads from this location. TB021 (1UG9) going 
causes LDGP1 (read and set or test error logger operation 
select LDBY01:31 lines (14M7) to go active, *v.— ->>" 
loading the part of the word not to be 
(Sheet 6). TB080 (1469) going low 
(15La) and activates GDD1 (ISNU), 

lines B000:310 (Sheet 6). New parity data is generated from this 
word and appears on lines POOOsOeO (Sheets 
loaded into the write parity register 
GPOOO:060. 



parity 
free on 
active 
only) and 



thereby 
modified into the GDRs 
deactivates LDBY01;31 and UDDO 
placing the modified word onto 



4 and 5) 
(7F7) and output 



which are 
on lines 



NOTE 

A test error logger operation does not 
store away new parity data, but it uses 
the old parity by enabling the GPR 
(7FU) onto lines GP000:060. 
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A read and set operation differs from the above description in 
that the entire word from the STM is loaded into the GDR and, in 
turn, output to the processor from the output data register (see 
read fullword operation for description). Additionally, the most 
significant bit of the halfword DOOO or D160 (15G6), as addressed 
by LMA140, is, set on write data line DOOOA Or D160A (15K6). 

TBB141 (15A2) activates ED1 and EDO, placing the modified word 
data and parity data onto lines LHB001:381 (Sheets 8 and 9). 
TB161 (15Aa) causes WEO and MWEO (9G3) to go active, placing the 
STM in the write mode. WEI (mJ3) going inactive causes NCLR1 
(13G9) to reset the MB1 flip-flop (13K7), enabling MCCO (9G2). 
LMBYO (15N8), having gone high at the previous edge of CLKOD, 
signals to the processor that the cycle is complete and the 
memory is no longer busy. 

A DMA read and set and MAT read and set operation is similar to 
a regular read and set operation, except that only bit is set. 

A MAT read and set dirty bit is also similar to a regular read 
and set operation except that bit 2 is set. 

18.2.2.3 Read Fullword (Cache Bypassed) 

The LEG operates in the cache bypassed mode for any DMA read 
operation, or for a CPU read operation with the cache bypass 
strap (16L7) removed (bypass enabled). When the LBC is not 
equipped with the cache buffer option, it must operate in the 
bypassed mode. Additionally, those equipped with the cache 
buffer may be operated in this mode for test or troubleshooting 
purposes. 

A read fullword operation begins with the processor setting up 
the address bus and control lines to their appropriate states 
followed by the initiation of the cycle with ERO (13G7) being 
activated. ERO sets the HB1 flip-flop (13K7), causing the 
address register (3B) and control registers (33, 3E) to be latched 
and the TA timer flip-flop (16B6) to be set. Lines MX011:031, 
LMB001:151, and MEAOOO:030 (Sheet 9) are presented with the 
address which is latched into the selected STM by MCIO (16S5). 
After satisfying the STM address hold time, EAO (16S4) going 
active tri-states the address drivers ( 3E5, 3J3,9K9 ) . 
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18.2.3 Cache Option Description 

The LEC may be equipped with an optional 256-word cache buffer. 
The following is a brief description of the cache circuit. 



The cache consists of a 256x36 cache buffer (11H1-11H8) which 
contains byte parity logic (11L1-11L8) and a parity error 
indicator circuit (11R7). A 64x14 index buffer (12F6) and a 
14-bit address comparator (12M3, 12M7) is used to directly map 
4-word sets (guadword blocks) stored in the cache buffer. A 64x1 
(1/4 of 256x1 RAM IC 26R) validator buffer 
qualify the contents of the index buffer. 



directly 
Iff' 
(12N1) is used to 



The cache buffer is loaded with four consecutive words of data 
any time a CPU read operation is executed at an address which is 
not contained in the index buffer (MIS1 high) (12S6), or which is 
not qualified by the validator (NVAL1 high) (12R3). The cache 
buffer is also updated with the single word of a store fullword 
or partial word operation if the index buffer contains the 
address (MIS1 low) and it is qualified by the validator (NVAL1 
low). In this way, the contents of a valid block (4-word set) 
always matches what is stored in the STM. 
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The memory system contains up to 15 Mb (4 M words) of storage and 
the cache buffer contains 256 words (64 x 4-word sets) of 
storage. The cache buffer is always loaded with a 4-word set as 
addressed by the index field (refer to Figure 18-12). 
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Figure 18-12 Physical Address Fields 



This word set may be stored in the STM at any one of the 1/024 
locations as addressed by the tag field. When the cache buffer 
is loaded with a 4-word set, the 14 bits of the tag field are 
loaded into the index buffer, and the validator bit is set at the 
location as addressed by the index field. A subsequent CPU read 
from one of the four word locations generates a match condition 
at the index address comparator (12H3, 12H7), causing MIS1 (Index 
Mismatch) to go inactive. Validator output NVAL1 (not valid) 
goes inactive and is OEed with MIS1, allowing the HIT1 flip-flop 
to be set. This is called a cache Hit and indicates that the 
word being addressed is contained in the cache buffer. CPU reads 
from word locations that are not stored in the cache buffer cause 
MIS1 (12S6) or NVAL1 to go active, preventing the HIT1 flip-flop 
from being set. This is called a cache Miss. 



18.2.4 CPU Read Fullword (Cache Enabled) 

18.2.4.1 Cache Miss 

Upon initially powering up the system, a CPU read from any memory 
location must produce a Miss (refer to cache description) 
condition because the cache buffer is volatile, and depowering 
the system causes its contents to be lost. When the consolette 
power switch has been placed to the ON position or the INITIALIZE 
switch has been depressed, the main memory remains in the burst 
refresh mode for a period of time determined by the initialize 
timer. During this period of time, the validation buffer (12H2) 
is input with refresh addresses A150:200 from its address 
multiplexor (12K2), the data input VA11 is set low (invalid), and 
the write enable is activated by TA061 (12N3) at IC 22C pin 05. 
This causes all 64 locations cf the invalidator to be written to 
the invalid state synchronously with the performance of the burst 
refresh operation. 
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This cyclic mode of operation continues until the fourth word has 
been read from the STM and has been processed. WCO (15G2) goes 
active when the word address counter (3N6) has been advanced to 
the fourth word count/ preventing the RE1 flip-flop (15J3) from 
generating any further MREO (9G1) pulses. After processing the 
fourth word, WCC1 (14J2) goes Inactive, causing NCLR1 (13G9) to 
reset the MB1 flip-flop (13K7). The cache buffer (11H5) now 
contains the t*-word set that resides in the STM at the tag field 
address (A080:210), which is stored in the index buffer {12E5) at 
the location addressed by the index field (A220:270). If none of 
the four words contained uncorrectable errors, the validation 
buffer location, as addressed by the index field, is set (valid); 
otherwise, it is reset (not valid). 



18.2.4.2 Cache Hit 

A cache hit occurs on a CPU read operation if MIS1 (16L7/, NVAL1 
(16L8) and PERI (16L8) do not go active, thereby preventing QWM1, 
QWMO, and QWEO from going active. This causes the word of data 
to be output from the cache buffer (11H5) onto lines D000:310 
which are loaded into the ODR (Sheet 2) and output onto lines 
MDS000:310. 

A cache hit occurring on a store fullword or store partial word 
operation causes the new word stored in the STM to be loaded into 
the cache buffer. A cache hit occurring on a test error logger 
operation or read and set operation, and an uncorrectable error 
being detected on a store partial word operation cause the valid 
bit to be reset (not valid). Cache operation criteria is 
provided in Table 18-4. 
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TABLE 18-a CACHE OPERATION CRITERIA 



LOAD CACHE BUFFER 



1. Store Fullword operation with a hit (singleword 
load) 

2. Store Partial Word operation with a hit (singleword 
load) 

3. CPU Read with a miss or cache parity error 
(quadword load) 



RESET VALID BIT (INVALIDATE) 



1. Test Error Logger operation with a hit. 

2. Read and Set operation with a hit. 

3. Store Partial Word operation with uncorrectable 
error and a hit. 

4. Quadword load to cache buffer with uncorrectable 
error(s). 

5. Initialization or power-up of system (invalidates 
all 61* locations) 



SET VALID BIT 



1. Quadword load to cache buffer with no uncorrectable 

errors detected. 



LOAD INDEX BUFFER 



1. Quadword load 
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18.2.5 Read Error Logger (Including ECC Description) 

The error logger consists of a 16k x 1 Cfour 4k x 1 RAMs) buffer 
(10L8), an address multiplexor (10E1), a 16-bit shift register 
(10K1 and 10G2), a shift address generator (10B3)/ a syndrome 
code register (IOCS), two Error Status flip-flops (10K4), and 
control circuitry (Sheet 10). 

18.2.5.1 ECC Circuit Description 

The Error Check and Correction (ECC) circuitry (Sheets 4 through 
7) consists of parity/syndrome generators P000:060 (Sheets 4 and 
5); error detector MERO (5M3); first-level error decoders DA0:7, 
DB0:7, and BC0;7 (5J7); correction bit decoders EB000:160 (Sheet 
6) and EPB000:060; uncorrectable error detector (UCEO) with LED 
display indicator (7M5 and 7R7); and Exclusive-OR bit correction 
gates (Sheets 6 and 7). The ECC code implemented provides 
detection and correction of all single-bit errors and detection 
of all double-bit error combinations. 

The Error Correction Code (ECC) logic is used to generate the 
proper parity bits (P00:P06) when writing into the STM 
(LMB32:LMB37) or to check the 39-bit da>ta word read from the STM. 

When writing into memory, the data to be written is available on 
D00;D31. The seven parity bits (UP00:UP06) are forced low. The 
resulting parity bit (POOsPOe) outputs, along with the 32-bit 
data word, are written to the STM. (Refer to Table 18-5.) 

Reading from the STM fetches a 39-bit data word, which is 
provided on the inputs of the ECC logic (D00:D31 and P00:06). 
The syndrome output should be all zero if there is no error. 
(Refer to Table 18-5.) The syndrome ouitput bits (P00:P06) are 
decoded to correct any single-bit error., Refer to Table 18-6 for 
decoding the syndrome bits after a read operation. 
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TABLE 18-5 ERROR CORRECTION CODE (ECC) LOGIC TABLE 



1003 



PARITY TO BE 
WRITTEN ON WRITE 



DATA TO BE WRITTEN ON WRITE 



FORCED LOW ON WRITE 



P00:06 



-^ r 



sr 






1 


2 


3 


4 


5 


6 


X 
















X 
















X 
















X 
















X 
















X 
















X 



















1 








0000:310 (LOW ACTIVE BUS) 
> 1 






i 




















UP00:06 











1 


2 


3 


4 


5 


6 


7 8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 





1 


2 


3 


4 


5 


6 


PARITY 
TYPE 


X 


X 


X 




X 


X 


X 




X 










X 






X 










X 






X 










X 


X 




X 














ODD 


X 






X 


X 


X 




X 




X 






X 




X 






X 






X 




X 






X 








X 








X 












EVEN 
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X 




X 


X 






X 




X 






X 






X 




X 






X 






X 








X 
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X 
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X 


X 


X 


X 


X 
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X X 
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EVEN 



X = BITS USED TO GENERATE SYNDROME 



V. 



J K. 



ON READ SYNDROME 
OUTPUTS SHOULD BE ZERO 
IF NO ERROR 



DATA READ FROM THE STM 



EXAMPLE: DATA TO BE WRITTEN = X'OOOOOOOO' PARITY GENERATED = 1001000 

DATA READ AFTER WRITE = X'SOGOOOOO' PARITY READ = 1001000 SYNDROME RESULT = 1100100 DATA BIT C ERROR (SEE TABLE 134) 
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TABLE 18-6 ECC SYNDROME CODE 



sooo 


S010 


S020 


S030 


scao 


S050 


S060 


ERROR 


LOCATION 























NE 























1 


PB6 


1 

















1 





PBS 


2 

















1 


1 


ME 


3 














1 








PB4 


a 














1 





1 


ME 


5 














1 


1 





ME 


6 














1 


1 


1 


D228 


7 






















PB3 


8 



















1 


ME 


9 
















1 





ME 


10 
















1 


1 


DB27 


11 













1 








ME 


12 













1 





1 


DB19 


13 













1 


1 





DB11 


14 













1 


1 


1 


ME 


15 






















PB2 


16 








•1 











1 


ME 


17 
















1 





ME 


18 
















1 


1 


DB26 


19 













1 








ME 


20 













1 





1 


DB18 


21 













1 


1 





DB10 


22 













1 


1 


1 


ME 


23 





















ME 


24 


















1 


DB23 


25 















1 





DB15 


26 















1 


1 


ME 


27 












1 








DB31 


28 












1 





1 


ME 


29 












1 


1 





ME 


30 












1 


1 


1 


ME 


31 






















PB1 


32 



















1 


ME 


33 





' 











1 





ME 


34 







, 








1 


1 


DB25 


35 













1 








ME 


36 













1 





1 


DB17 


37 













1 


1 





DB9 


38 













1 


1 


1 


ME 


39 





















ME 


40 


















1 


DB22 


41 















1 





DB14 


42 















1 


1 


ME 


43 












1 








ME 


44 












1 





1 


ME 


45 












1 


1 





ME 


46 












1 


1 


1 


ME 


47 
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TABLE 18-6 ECC SYNDROME CODE (Continued) 



SOGO 


S010 


S020 


S030 


S040 


S050 


S060 


ERROR 


LOCATION 





















ME 


48 


















1 


DB20 


119 















1 





DB12 


50 















1 


1 


ME 


51 












1 








DB3 


52 












1 





1 


ME 


53 












1 


1 





ME 


54 












1 


1 


1 


ME 


55 




















DB7 


56 

















1 


ME 


57 














1 





ME 


58 














1 


1 


ME 


59 











1 








HE 


60 











1 





1 


ME 


61 







1 




1 


1 





ME 


62 











1 


1 


1 


ME 


63 






















PBO 


64 



















1 


ME 


65 
















1 





ME 


66 
















1 


1 


0824 


67 













1 








ME 


68 













1 





1 


DB16 


69 













1 


1 





DBS 


70 













1 


1 


1 


ME 


71 





















ME 


72 


















1 


DB21 


73 















1 





DB13 


74 















1 


1 


ME 


75 












1 








DB2 


76 












1 





1 


ME 


77 












1 


1 





ME 


78 












1 


1 


1 


ME 


79 





















ME 


80 


















1 


ME 


81 















1 





DB30 


82 















1 


1 


ME 


83 












1 








DB1 


84 












1 





1 


ME 


85 












1 


1 





ME 


86 












1 


1 


1 


ME 


87 




















DB6 


88 

















1 


ME 


89 














1 





ME 


90 














1 


1 


ME 


91 











1 








ME 


92 











1 





1 


ME 


93 











1 


1 





ME 


94 











1 


1 


1 


ME 


95 
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TABLE 18-6 ECC SYNDROME CODE (Continued) 



sooo 


S010 


S020 


S030 


S040 


S050 


S060 


ERROR 


LOCATION 





















ME 


96 


















1 


ME 


97 















1 





DB29 


98 















1 


1 


ME 


99 












1 








DBG 


100 












1 





1 


ME 


101 












1 


1 





ME 


102 












1 


1 


1 


ME 


103 




















DBS 


104 

















1 


ME 


105 














1 





ME 


105 














1 


1 


ME 


107 











1 








ME 


108 











1 





1 


ME 


109 











1 


1 





ME 


110 











1 


1 


1 


ME 


111 




















DB4 


112 

















1 


ME 


113 














1 





ME 


114 














1 


1 


ME 


115 











1 








ME 


116 











1 





1 


ME 


117 











1 


1 





ME 


118 











1 


1 


1 


HE 


119 



















ME 


120 
















1 


ME 


121 













1 





ME 


122 













1 


1 


ME 


123 










1 








HE 


124 










1 





1 


ME 


125 










1 


1 





ME 


126 










1 


1 


1 


ME 


127 



NOTE 



PB = Parity Bit 

DB = Data Bit 

HE = Multiple Bit 



Error 
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18.2.5.2 Error Logger Description 

The error logger records all detectable single and multiple bit 
memory errors (see Table 18-6) in two modes, 8 Mb mode and 16 Mb 
mode. In 8 Mb mode, the error logger is divided in two with one 
half covering the lower 4 Mbs of memory and the other half 
covering the upper 4 Mbs of memory. An error can be detected 
down to the 16 kth level in 8 Mb mode. In 16 Mb mode, the error 
logger uses its lower half to cover the entire 15 Mb range, and 
the upper half is not used. fln error can be detected down to the 
64 kth level in 16 Mb mode (only 64k RAMs are used in a 16 Mb 
machine) . 

BA090 and BA091 (.3F1) are used to select which half of the error 
logger is to be used. These 2 signals are really opposite 
polarities of the same signal. In 8 Mb mode, BA090/1 are derived 
from A090 (3C2). In 16 Mb mode, BA090 is forced high and BA091 
is forced low. BA090 and Bfl091 will be referred to as BA09 for 
simplicity. 

Errors are recorded as follows: parity /syndrome lines P000:060 
are latched in the syndrome register (10C8) whose outputs 
3001:051 are steered onto error logger address lines ELA04:11, 
along with the word address lines WAOOO and 010, via the address 
multiplexors (10D1 and 10D3). Line S061 is used, along with 
BA09, as the error log RAM chip enable (CE) decode. In 8 Mb 
mode, BA09 selects between the lower 4 Mb 4k x 1 RAMs, 17h and 
14k (10J6 and 10M6), and the upper 4 Mb 4k x 1 RAMs, 16k and 15k 
(1GJ6 and 10M8). In 16 Mb mode, 4k x 1 RAMs 17k and 14k are 
always selected by BA09. S061 selects between the two RAMs 
selected by BA09, placing all even errors (refer to Table 13-6) 
into 4k x 1 RAM 17k or 16k, and all odd errors into 4k x 1 RAM 
14k or 15k. STM module select lines ELJliA11:31 and ERLA01 (10J6, 
10J8, 10L6, and 10L8) are input directly to the 4k x 1 RAMs as 
most significant addresses. ME1 (10H4) and MEO (10N6), having 
gone active, cause a low to te written into the address location 
of the selected RAM, and set either flip-flop 02M (10K4), upper 
half of the error logger, or flip-flop 05K (10K5), lower half of 
the error logger. These twc flip-flops represent the status of 
their respective error logger halves. 
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There are two operations provided for obtaining error logger 
information, read error logger status and read error logger. 
Both operations are initiated by sending the read error logger 
code on lines RD011:31 and setting address bit LMA190 for a read 
error logger status or resetting address bit LMA190 for a read 
error logger operation. 

A read error logger status operation responds with line MDS160 
being set if the error logger contains error information, or 
reset if no errors have been stored. In 8 Mb mode, LMA090 is 
used to select between the status for each error logger half; if 
LMA090 is reset, HDS160 returns status for the lower half of the 
error logger, and if LHA090 is set, MDS160 returns status for the 
upper half of the error logger. In 16 Mb mode, MDS160 always 
returns the status of the lower half of the error logger, and the 
state of LMA090 is a don't care. The selected status flip-flop 
(10K4 or 10K5) is always reset when a read error logger status is 
performed. 

A read error logger operation reads 16 consecutive locations of 
the error logger, returning a halfword on lines MDS160-310. In 
8 Mb mode, LMA090 selects between the upper and lower halves of 
the error logger. Address bits LMA 1,00:180 are steered to the 
error logger RAMs (10J6, 10J8, 10M6, and 10H8) via the address 
multiplexor (3E1, 3E3), along with lines AD01:21 from the shift 
counter (10B3). The contents of eight address locations are read 
from each 4k x 1 HAM (operated in parallel) of the selected error 
logger half and loaded into their res'pective shift registers. 
Each address location is written back to a one (no error state) 
before reading out from the next address location. The timing 
used to perform this operation is derived from system clocks 
CLK1D and SCLK1A (10AU). After loading the shift registers, 
their contents are enabled onto lines 0160:310, which output onto 
lines MDS160;310 through the output data register (Sheet 2). 
AD31 (14J2) going active causes NCLB1 (13G9) to reset the MB1 
flip-flop (13K7), readying it to accept the next ERO. RCARO 
(10M3), having gone active, allows the ELDUA1 flip-flop to be 
reset, removing DUAO (15N7) and causing LMBYO (15N8) to be 
deactivated on the next transition of CLKOD. In 16 Mb mode, 
everything operates the same except that the lower half of the 
error logger is always selected, and LMA080:110 and LHAmO:180 
are steered to the error logger, instead of LMA100:180. 

The halfword returned during a read error logger operation is 
interpreted as follows: each bit in the halfword represents 1 of 
16 syndrome codes created by concatinating 4 bits with the 3-bit 
syndrome field (A160:180) sent to the LBC during the REL 
instruction. For example, if A16:18 were zeros when the REL 
instruction was executed, the halfword returned would represent 
syndrome codes 0000000 - 0001111, where bit 31 represents 0000000 
and bit 16 represents 0001111. For every bit in the halfword 
that is set, an error has occurred with the corresponding 
syndrome. By using Table 18-6, the type of error can then be 
determined. The location of a chip in error, for errors that 
have been determined to be single-bit errors, can then be 
determined using the module number bits and the word column bits 
in the address field of the REL instruction (see Table 18-7). 
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When performing a read error logger or read error logger status 
operation in 8 Mb mode, address bit LMA080 must be reset. If 
LI1A08C is set, the operation will not be performed and the LBC 
will reset all bits on MDS160:310. This is not true in 16 Mb 
mode. Table 18-7 shows the addressing scheme for read error 
logger and read error logger status operations. 

Every time P5 is turned off, the error logger is not powered; 
this means that every time P5 is turned on, the error logger 
contains invalid data and its status flip-flops may or may not be 
set. A read error logger status opera.tion and a read error 
logger operation must be performed for all error logger addresses 
in order to clear out the error logger so that valid errors can 
then be recorded. 



TABLE 18-7 ERROR LOGGER ADDRESSING SCHEME 





ADDR5SS BUS BITS (LHA) 


8 MB 
HODE 




080 


09P 




100 110 120 130 


1U0 150 


160 170 


180 


190 


Kead 

Error 

Logger 


Must 
Reset 


Set - 
Upper 
Reset 
Lower 


1/2 
1/2 


Module No. 
(0-15) 


Word 

Column 

(0-3) 


Syndrome 
SO SI 


Bits 
S2 


Must 
Reset 


Read 
Error 
Logger 
Status 


Must 

Be 
Reset 


Set - 
Upper 
Reset 
Lower 


1/2 
1/2 


Not Used (Don* 


t Cares) 




Must 

Be 
Set 


ie MP 
MODE 


Bead 

Error 

Logger 




Module 
(0-1 


No. 
E) 




Not 
Used 
(Don't 
Cares) 


Word 

Column 

(0-3) 


Syndrome 
30 SI 


Bits 
S2 


VUEt 

Be 
Reset 


Pead 
Error 
Logger 
Status 


Not Used (Don' t Cares) 




Must 

Be 
Set 



NOTE 
LMA200:310 are net used (don't cares) 
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18.3 MNEMONICS 

The following is a list of the mnemonics used on the LBC board. 

The meaning and 35-806D08 schematic source of each signal are 
provided. 

SCHEMATIC 

MNEMONIC MEANING LOCATION 

A080:A310 Internal address bus lines Sheet 3 

AD01:AD31 Shift counter bits 10C3 

BA080 Board Address 8 3F1 

BA090/1 Board Address 9 3F1 

BKCIO Buffered memory cycle initiate 9M7 

BMVFO Buffered memory voltage failure 9H9 

line 

BSCLEO Buffered system clear 9M4 

BYPO/1 Cache bypass 16K6,16L8 

CAENO/1 Cache enable flip-flop 16S6 

CAR1 Refresh counter carry 13N5 

CAWEO Cache write enable 11E2 

CB011:CB031 Control bits 3F8 

CH1T1 Cache Hit 12S6 

CLKOD Buffered processor clock 10A4 

CLK1C Processor clock 9L7 

CLK1D Buffered processor clock 7N8 

CLEG Cycle steal clear 13D2 

CLROB Clear DU circuit 15E7 

CLTB1 TB timer feedback 16A1 

CPER1 Buffered cache parity detect 16R8 

CSTRIN00:10 Cycle steal refresh inhibit 13A3 

D000:D310 Internal data bus lines Sheets 2,6,8, 

9,10,11 

DOOOA Test and set bit 15K5 

D160A Test and set bit 16 15K6 

DA0:DA7 First-level error decode bits 5K6,5K7 

DB0!DB7 First-level error dec-ode bits 5K5,5K6 

DC0:DC7 First-level error decode bits 5K8,5K9 

DERRO Disable error correction line 5G6 

DHWO Buffered DMA halfword line 3C6 

DMAHWO DMA halfwcrd line 3A6 

DMARSO DMA read and set 3D9 

DWARSTO DMA read and set latched 3F9 

DPR1 Depower line 13K2 

DRFWO/1 DMA read fullword 14E7 

DEEL1 Data read error logger iaH5 

DSFWO DMA store fullword 14D4 

DSHWO DMA store halfword 14D3 

DUAO/1 Data unavailable 15N7 
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SCHEMATIC 



MNEMONIC 


MEANING 


LOCATION 


— 


EAO/1 




Enable address flip-flop 


16SU 






EB000:EB310 


Data bit correction lines 


Sheet 


6 




EDO/1 




Enable data lines 


1.5G1 






ELMAOO: 


30 


Error logger and module address 


3G2, 


3F3 




ELO 




Error logger select line 


14Ga 






ELAOUrELAII 


Error logger address lines 


Sheet 


10 




ELDUAO/1 


Error logger data unavailable 


10G4 






ELST1 




Error logger status select line 


14H5 






END1 




Standby end flip-flop 


13F5 






EPBOOO: 


EPB310 


Parity bit correction lines 


Sheet 


7 




EEO 




Memory cycle start 


13G7 






ERLA01 




Error logger address 


3F1 






EWE1 




End write enable flip-flop 


15F3 






FNPMO/1 




Nonpresent memory flip-flop 


ms5 






GDD1 




Good data disable flip-flop 


15N4 






GMVFO 




Nonpresent memory or memory 
voltage fail 


9N7 






GP0OO:GP060 


Good parity lines 


7H2,7H4 




HITO/1 




Cache hit flip-flop 


12S7 






LD01 




Error logger RAM output 


10K8 






LB02 




Error logger RAM output 


10S7 






IDBY01: 


LDBY31 


Load byte 


Sheet 


14 




LDGP1 




Load good parity line 


1UM5 






LD0D1 




Load output data register 


16K9 






LMA080: 


310 


Local memory address lines 


Sheet 


3 




LMB001: 


381 


Local memory bus lines 


Sheets 3, 


8,9 


LMBYO/1 




Local memory busy flit-flop 


15N8 






MATDO 




MAT read and set dirty bit 
latched 


3F8 






MATRO 




MAT read and set reference bit 
latched 


3F8 






MATESDO 




MAT read and set dirty bit 


3D8 






MATRSRO 




MAT read and set reference bit 


308 






HBO/1 




Memory busy flip-flop 


13K7 






MBOA 




Buffered meiriory busy lines 


13N7 






MB1A 




Buffered memory busy lines 


13N7 






MB1B 




Buffered memory busy lines 


13N8 






MB1C 




Buffered memory busy lines 


13N8 






MCCO 




Memory cycle complete line 


9G2 






HCIO 




Memory cycle initiate line 


16R5 






MDSOOO: 


MDS310 


Processor data bus lines 


Sheet 


2 




MEO/1 




Memory error flip-flop 


15L2 






MEAOOO: 


MEA030 


Memory expansion address lines 


9G1,4 






MERO 




Memory error detect line 


5N2 






MEE1 




Memory error detect line 


5N6 






MIS1 




Cache index compare line 


12S6 






MRDSO 




Memory read data strobe 


9G6 
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MREFO 


MWA001 


MWA011 


HWEO 


MX01:31 


NCEO 


NCLR1 


NEO/1 


NPMO 


NVAL1 


NVMO 



SCHEMATIC 
MNEMONIC MEANING LOCATIO N 

MEED Memory read enable control 951 

line 

Memory refresh line 9G5 

Memory word address line 9G3 

Memory word address line 9G5 

Memory write enable control 9G3 

line 
Memory extension address lines 3H2 

Noncorrectahle error line 7R4 

Normal clear line 14R4 

No error flip-flop 15N2 

Nonpresent memory line 14RU 

Valid RAM data output 12N3 

Memory voltage failure signal 9L9 

0DD1 Output data disable 16N3 

P000:P060 Parity/syndrome bits 

PERI Cache parity error line 

PFSDO/1 P5 shutdown lines 

PRFWO/1 Processor read fullword line 

PSBYO Processor store byte line 

PSEL1 Processor select line 

PSEL1A Buffered processor select line 

PSFWO Processor store fullword line 

PSHWO Processor store halfword line 

QWEO Quadword enable line 

QWMO/1 Quadword mode lines 

RCARC Ripple carry line 

RCLCO/1 STM refresh clear lines 

RCLRO Internal refresh clear line 

RCTO/1 Refresh clear time select lines 

ED011 ROM data line 

RD021 ROM data line 

RD031 ROM data line 

RDSO/1 Buffered memory read data 

strobe lines 

REO/1 Read enable flip-flop 

REFO/1 Refresh mode control lines 

REL1 Read error logger line 

RELA1 Read error logger RAM chip 

select enable 

REQ1 Cycle steal request flip-flop 

RFA0:RFA7 Refresh address bus 

RFCTLBO Refresh counter load 

RFQ1 Refresh queue flip-flop 

RFW1 Read fullword control line 

R0AST1 Read and/or set control line 

ESELO Refresh cycle steal select line 

RSTO/1 Read and set control lines 
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Sheets 4,5 


11R5 


9R4 


14H5 


14D2 


3A6 


3C6 


14D4 


14D3 


16S7 


16S8 


10E4 


9N5 


13H4 


13L4 


3D8 


3D8 


3D8 


9M6 


15K3 


13L3 


14H5 


10E9 


13D2 


13N5,13K5 


13N6 


15L7 


14G6 


14H6 


13G2 


14H2 



MNEMONIC 

RSTDCD1 
RUREI 

S00O:SO6O 

SBY1 

SCLKOA 

SCLK1 

SCLK1A 

SCLPO 

SCLPOB 

SCLROC 

SCLR1B 

SFWO/1 

S H I FT 1 

SHW1 

SPWO/1 

STBO/1 

TA001 ;TA201 
TB001:TB161 
TELO/1 
TGA081:211 

UCEO/1 
UDDO/1 

UFP1 
UP000:UP060 

V A 1.0/1 



WAOOO/1 


WA010/1 


WCO 


WCCO/1 


WBENO 


WEO/1 


WRTO 


WRTOA 


WRT1 


XRP1 


XRP2 


XRP3 



MEANING 

Read and set decode 
Data bus control line 

Syndrome bit lines 
Store byte control line 
Buffered processor shift clock 
Processor shift clock 
Buffered processor shift clock 
Systems clear relay contact 
Buffered systems clear line 
Buffered systems clear line 
Buffered systems clear line 
Store fullwcrd lines 
Shift register advance line 
Store halfwcrd line 
Store partial word line 
Standby mode flip-flop 

TA timer outputs 

TB timer outputs 

Test error logger control lines 

Cache tag RAM output lines 

Uncorrectable error flip-flop 
Uncorrectable data disable 

flip-flop 
P5U pullup 
Uncorrected parity bit lines 

Valid bit data input 

Word address counter bits 
Word address counter bits 
Word counter carry 
Word counter carry 
Write data enable line 
Write enable lines 
Write control line 
Buffered write control line 
Buffered write control line 

P5 pullup 
P5 pullup 
P5 pullup 



SCHEMATIC 
LOCATION 

14D1 
mM7 

10C7,10C9 

14H2 

lOCU 

9L8 

9N8 

13C3 

13G3 

13E3 

13D3 

14H4 

10G3 

iaH4 

14H2,14G1 
13H2 

Sheet 16 

Sheet 16 

14H2 

12A3,12A5,12A7,12A8 

7R4 
15L4 

13F1 

9H8 

12H1 

3M6 

3K6 

3M9 

3M7 

14H9 

15E3 

3'\6 

3C6 

mA3 

15N3 
1UK3 
3M8 
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APPENDIX A 
HARDWARE DOCUMENTATION GENERAL DESCRIPTION 



1. INTRODUCTION 

The hardware documentation system establishes the guidelines for; 

number notation 

part, drawing, and publication identification 

component reference designation 

connector pin numbering 

drawing system 

Hexadecimal numbering and equipment identification systems are 
also explained. 

Component reference designations are determined by the logic 
board layouts. Assigned reference designations are used 
throughout the text and drawings when referring to components. 

All logic boards have one or more header connectors to connect 
the board to the chassis backpanel. The boards may have one or 
more front edge cable connectors, allowing the boards to be 
Interconnected. The pin numbering scheme explains the pin 
callouts for all connectors used. 

The drawing system defines the standard format of all drawings. 
It specifies how net and registers are named and how ICs, 
flip-flops, and clocked devices are represented. Schematic 
drawing conventions are described. 

2. SCOPE 

This appendix enables the digital technician to understand the 
documentation system. It describes number notation, the part 
numbering system, and the drawing system, as well as detailed 
Illustrations. 

Also Included is a cross reference list of Perkin-Elmer Computer 
Systems Division part numbers and standard industry part numbers 
for the ICs and transistors found in the equipment. 
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3. NUMBER NOTATION 

Hexadecimal notation is the most common form of number notation 
used in Perkin-Elmer Computer Systems Division documentation. A 
single hexadecimal digit represents a group of four binary bits. 
Table A-1 lists the hexadecimal characters used. 

Hexadecimal numbers are preceded by the letter X and the number 
is enclosed in single quotation marks. Examples of hexadecimal 
numbers are: X'123a', X'2EC6', X'A3U0'> X'EEFA', and X'10B9'. 



1884 



TABLE A-1 HEXADECIMAL CHARACTERS 



BINARY 


DECIMAL 


HEXADECIMAL 


BINARY 


DECIMAL 


HEXADECIMAL 


BINARY 


DECIMAL 


HEXADECIMAL 


0000 








0110 


6 


6 


1100 


12 


C 


0001 


1 


1 


0111 


7 


7 


1101 


13 


D 


0010 


2 


2 


1000 


8 


8 


1110 


14 


E 


0011 


3 


3 


1001 


9 


g 


1111 


15 


F 


0100 


4 


4 


1010 


10 


A 








0101 


5 


5 


1011 


11 


B 









4. PART NUMBERING SYSTEM 

Perkin-Elmer Computer Systems Division parts, drawings, and 
publications use a common numbering system. The part number and 
drawing numbers for drawings which describe the part are related. 
Figure A-1 shows the part number format. The following 
paragraphs describe the different fields. 



0002 



XX 



YYY 



FNN 



MNN 



RNN 



A 
B 
C 
D 
E 



NN 



CATEGORY SEQUENCE FUNCTIONAL MANUFACTURING REVISIONS SIZE TYPE 

V _, ^ \ V 



VARIATION 



DRAWING 



Figure A-1 Fart Number Format 
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4.1 Category Field 



The two-digit category number 
category to which a 
assignments are: 



ixvLJu^i- indicates the broad class or 
part belongs. Examples of category number 



01 


- 


basic 


02 


- 


basic 


03 


- 


basic 


on 


- 


sof twa 


05 


- 


microp 


06 


- 


test p 


07 


- 


subrou 


10 


- 


spare 


12 


- 


card f 


13 


- 


panels 


17 


- 


wire a 


19 


- 


integr 


20 


- 


transi 


27 


- 


periph 


29 


- 


manual 


34 


- 


power 


35 


- 


assemb 


36 


- 


electr 



hardware systems 

hardware expansions 

software systems 

re packages 

rograms 

rograms 

tines of general utility 

parts packages 

ile assemblies 

nd cables 

ated circuits 

stors 

eral equipment 

s 

supplies 

led printed circuit boards 

o-mechanical devices 



4.2 Sequence Field 

The sequence number 
category. Sequence 
other significance. 



identifies a 
numbers are 



particular item within the 
assigned serially and have no 



4.3 Functional Variation Field 

The optical functional variation field consists of the letter F 
followed by two digits. The F field distinguishes between parts 
which are not necessarily electrically or mechanically 
equivalent, but which the same set of drawings describes. For 
example, a power supply may be internally strapped to operate on 
either 110 VAC or 220 VAC. With the exception of this strap, all 
power supplies of this type are identical. A note on the 
assembly and test specification drawings describes the strapping 
option. 

4.4 Manufacturing Variation Field 

The optional manufacturing variation field consists of the letter 
M followed by two digits. 

The M field distinguishes between parts which are electrically 
and mechanically equivalent (interchangeable), but which vary in 
manufacture method. For example, if leads are welded instead of 
soldered on an assembly, the M field changes. 
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An exception to the M field meaning exists 

categories. When used in software, the M 

the form in which a particular program 

program is a set of machine instructions, 

be presented on punched cards, paper tape, 

can be in symbolic, relative, or absolute binary form. 

same program is presented several ways. 



for software related 
field number indicates 
is presented. If a 
these instructions may 
or magnetic tape and 
Thus, the 



The format for the M field and its meaning for software iss 
Mxy 

where x identifies the media selection (i.e., paper tape, 
magnetic tape, cassette, etc.) and y identifies object or source 
and the format. 



X 


y 


conceptual 

paper tape 





1 


1 


object 
format 


program standard 
32-bit processor 


cassette 
magnetic tape 


(800 bpi) 


2 

3 


u 

6 


memory 
abject 
format 


image 

program standard 

16-bit processor 


cards 

disk (2.5 Mb) 






7 
8 


abject 
object 


nonstandard format 
established task 


disk (10 Mb) 




6 


9 


source 


program 


magnetic tape 


(1600 bpi) 


7 









These numbers refer to the physical program placed on an approved 
media for software. A paper tape object program, in standard 
format for a 16-bit processor, has an M16 identifier. A magnetic 
tape object program, in standard format for a 32-bit processor, 
has an M31 identifier. 

The following M numbers also have special meaning: 

00 conceptual object 

91 32-bit object listing 

92 programming specifications 

95 program description 

96 16-bit object listing 

98 operating procedures 

99 documentation and manuals 



A-4 



U7-00U R19 



4,5 Revision Field 

The optional revision field consists of the letter R followed by 
two digits. 

The P field indicates electrical or mechanical changes to a part. 

It does not change the part's original character. The R field 

changes often reflect improvements. A part with a revision level 

higher than the one specified can be used; however, a part with 
a revision level lower than specified cannot be used. 

NOTE 

A part number must contain a category 
number and a sequence number. All 
other fields are optional. 



4.6 Drawing Field 

The optional drawing field consists of a letter from A to E 
followed by two digits. The letter indicates the size of the 
original drawing. Each letter's size is as follows: 



A 


- 216 


mm 


X 


279 mm (8 1/2" x 11") 


B 


- 279 


mm 


X 


432 mm (11" x 17") 


C 


- ii32 


mm 


X 


558 mm (17" x 22") 


D 


- 558 


mm 


X 


864 mm (22" x 34") 


E 


- 864 


mm 


X 


1118 mm (34" x 44") 



The two digits indicate the drawing typ.e: 



01 - parts list 1 5 

02 - machine details 16 

03 - assembly details 17 
05 - art details 18 
0^ - wire run. list 19 

08 - schematic 20 

09 - test specification 21 

10 - purchase specification 22 

12 - information 24 

13 - program listing 25 

14 - abstracts 



program description 
operating instructions 
program design specifications 
flowcharts 

product specification 
installation specification 
maintenance specification 
programming specification 
application information 
functional specifications 



Examples 

Some examples of the part numbering system follow. The numbers 
were arbitrarily selected, and in most cases, they are 
fictitious. 



35-060 



The sixtieth printed circuit board assigned a part 
number under this system. 
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35-060M01 A printed circuit board electrically and 
mechanically interchangeable with the 35-060, but 
differing in manufacture method. 

35-060F01 A printed circuit board not electrically, but 
mechanically, interchangeable with the 35-060 and 
described by the same set of drawings. 

35-060R01 A revised 35-060 printed circuit board which 
supersedes the 35-060. 

35-060B01 The 279 mm x 432 mm (11" x 17") parts list for a 
35-060. 

35-060B08 The 279 mm x 432 mm (11" x 17") schematic for a 
35-060. 

06-072A13 A 216 mm x 279 mm (8 1/2" x 11") listir.;; of the 
06-072 test program. 

06-072A12 A 216 mm x 279 mm (8 1/2" x 11") information drawing 
on the 06-072 test program. Probably a part of the 
program. 

29-060 The sixtieth manual assigned a number under this 
system. This number is not referenced to the part 
number of equipment described in the manual. 



5. DRAWING SYSTEM 
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5. 1 Logic Boards 

Three logic boards are used in the equipment: half, regular, and 
oversize. All logic boards contain one or more header connectors 
to connect the logic board to the chassis backpanel. The boards 
may contain front edge cable connectors, as required, allowing 
boards to be interconnected. Component locations on the logic 
boards are determined by the board layout. 

Four standard chassis house the logic boards. The chassis are 
either 178 mm (7") or 356 mm (1U") high and are classified by the 
number and type of boards they hold. 

The chassis and the logic boards they can accommodate are given 
in Table A-2. 



TABLE A-2 CHASSIS/BOARD CONFIGURATIONS 



CHASSIS 


BOARD MAX. NO. AND TYPE 


356 mm 
(14 inch) 


17 slot 


11 Oversize, 6 Regular 


178 mm 
(7 inch) 


8 slot 


8 Regular or 16 Half* 


178mm 
(7 inch) 


8 slot 


8 Oversize 



*MAY BE A COMBINATION CF REGULAR AND HALF-BOARDS 



5.1.1 Half-Board Logic Layout 

Figure A-2 illustrates a half-board 178 ram (7") logic board 

layout. Half-boards measure 178 mm x 381 mm (7" x 15") and can 

be placed in either the right or left half chassis position as 
required. 

With the single header connector 1 or (CONN 1 or CONN 0), 
components are numbered from left to right, starting in, the upper 
left corner. If a front edge cable connector is required, it is 
located and numbered as shown in Figure A-2. 
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0726 



178 mm 

(7") 



I API I I A02 I I A03 



I All I |a12 1 



o o 

o o 



24 



CONNECTOR X 
(CONN X) 



00 



CONNECTOR 1 OR 
(CONN 1 OR 0) 



2 1 



41 o 



00 



381 mm 

(15") 



*The 178 mm (7") half-board is installed, with an adapter, in either the 1 or 
side of a chassis slot. The backpanel connector and pins are referenced by the 
board location, 1 or 0. 

'*The front edge connector number (X) depends upon the board location in the 
slot as shown below: 



BOARD 
BACKPANEL 
CONNECTION 


FRONT 

EDGE 

CONNECTOR 





2 


1 


3 



Figure A-2 Half-Board Layout 
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Two 178 mm (7") half-boards can be 
chassis slot via the 16-398 Half-Board 
A-3.) Depending on requirements, the 
strap two active 178 mm (7") boards or 
blank 178 mm (7") board. Wiring does 
boards and the adapter. 
connectors on the board 
backpanel connector. 



inserted into a designated 
Adapter Kit. (See Figure 
half-board adapter kit can 
one active board and one 
not take place between tho 
Due to the adapter's design, the 
plug directly into the chassis slot 



665 



fS 



^ 



BACKPANEL CONNECTOR 



3' 



£ 



10 



6 o 



HALF BOARD 
178 mm (7") X381 mm (15") 



e: 



3 



HALF BOARD 
178 mm (7") X 381 mm (15"; 



S 5- 



^ 



7 



33 



^ 



CABLE EXIT PATH 
(TO I/O PANEL OR 
DEVICE) ON RIGHT 
SIDE OF CHASSIS 



FRONT EDGE CONNECTORS 



Figure A-3 16-398 Half-Board Adapter 
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5.1.2 Regular Logic Board layout 

Figure A-4 illustrates a regular logic board layout. Regular 
logic boards measure 381 mm x 381 mm (15" x 15") with header 
connectors (CONN and CONN 1) located on the right. The first 
IC in the upper corner is 01 and the first capacitor is CI. 
Optional front edge cable connectors (CONN 2 and CONN 3) are 
located as shown in Figure A-4. 



0004-1 



r 



381 mm 
(15") 



■381 mm 
(15") 



CI (3 

I API I I A02| |a03 I 



C5 



D 



\ 



EiD 



A12 



41 



2 1 
2 1 



24 

CONNECTOR 3 

(CONN 3) 
00 

00 

CONNECTOR 2 
(CONN 2) 

24 



CONNECTOR 1 
(CONN 1) 

00 



o o 



1 2 



41 o o 



CONNECTOR 
(CONN 0) 



00 



i ! 

o o 



1 2 



Figure A-U Regular Logic Board Layout 



A-10 



47-004 R19 



5.1.3 Oversize Logic Board Layout 

Figure A-5 illustrates an oversize logic board layout. Oversize 
logic boards measure 381 mm x 432 mm (15" x 17"). The boards 
have three header connectors (CONN 0, 1 , and 2). Five front edge 
connectors (CONN 3, 4, 5, 6, and 7 ) axe located as shown in 
Figure A-5. For individual board layouts, refer to the related 
installation manual. 



0727-1 



CONNECTOR-*- 

7 



o 

1 I 

I I 

I I 

I I 

I I 

o o 



o 

1 I 



o 

1 I 
I , 



43 



16 



CONNECTOR 6* 
(CONN 6) 



BOARD LAYOUT* 



CONNECTOR 2 
(CONN 2) 



2 1 



00 



24 



00 i o 



CONNECTOR 5* 
(CONN 5) 

00 



1 2 



43 



2 1 



CONNECTOR 1 
(CONN 1) 



2 1 



24 

CONNECTOR 4" 
(CONN 4) 

00 



16 
CONNECTOR 3* 
(CONN 3) 

00 



00 



1 2 



43 o o 



CONNECTOR 
(CONN 0) 



2 1 



00 



1 2 



381 mm 
(15") 



432 mm 
(17") 



•FRONT EDGE CONNECTORS AS REQUIRED. 
••REFER TO APPLICABLE INSTALLATION MANUAL FOR INDIVIDUAL BOARD LAYOUT. 



Figure A-5 Oversize Logic Board Layout 
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5.2 Connector Pin Numbers 

Connector pin numbers are identified by a 4-digit number in the 
format rpp-Cr 

where 

r is the row number 

pp is the 2-digit pin number 

c is the connector number 

For example, connector pin number 103-1 refers to the fourth pin 
(03) in row 1 of connector 1. (See Figure A-6.) 



5.2.1 Regular and Half-Boards 

Figure fl-6 shows the header and front edge cable connector's pin 
numbering scheme for regular and half boards. Header connectors 
have two rows of pins, and 42 positions. Front edge cable 
connectors have two rows of pins, but the pins may vary in the 
number of nositions. 



0006-1 



24 
23 
22 


o 
o o 




o^ 




I 

02 
01 
00 


J i 




o o 

O 





241-1 
141-1 



122-3 
222-3 

CONNECTOR 3 

202-3 
102-3 



CONNECTOR 1 

203-1 
103-1 





'^ 




■^o ^ 




e o 




O 









o o 


*- 


' 


T 'i^ 




:*>». 









o 




e 



41 
40 
39 
38 
37 



03 
02 
01 
00 




CONNECTOR 2 



CONNECTOR 



203-0 
103-0 




1 2 

•THE HALF BOARD IS INSTALLED WITH AN ADAPTER, IN EITHER 
THE 1 OR SIDE OF A CHASSIS SLOT. THE BACKPANEL CON- 
NECTOR AND PINS ARE REFERENCED BY THE BOARD LOCATION, 
1 OR 0. 

Figure A-6 Regular and Half-Board Connector Pin Numbering 
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5.2.2 Oversize Boards 

Figure A-7 shows the header and front edge cable connector's pin 
numbering scheme for oversize boards. Header connectors (CONN 0, 
1, and 2) have two rows of pins and 44 positions. Front edge 
cable connectors (CONN 3, 4, 5, and 6) have two rows of pins, but 
the pins may vary in number. Connector 7 is located in three 
positions, as indicated. 
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Figure A-7 Oversize Board Connector Pin Numbering 
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5.3 Register Naming System 

The following rules are used to name registers: 

1. Mnemonic names are restricted to six descriptors and a 
state indicator. 

2. Each bit in the register is numbered, usually starting 
at 00 on the left, or most significant positions, and 
continuing to N- 1 on the right. N is the number of bits 
in the register. 

3. The 00 bit is the Host Significant Bit (MSB) and N-1 is 
the Least Significant Bit (LSB). 



5.4 IC Representation 

The ICs mounted directly on the logic board are represented on 
the schematic drawing by logic symbols. Each symbol contains the 
reference designation, device part number (category and 
sequence), and symbol mnemonic designation. (See Figure A-8.) 



0003 



SAME SHEET DESIGNATION 

ANOTHER SHEET DESIGNATION 



r 




ENBL1 


01 




L1 




RD021 


02 


A20 


218-0 




RD031 


04 


19025 


117-0 
114-0 


•> 


RD061 


05 


HA 



) 



06 



NAME1 




Figure A-8 High Speed AND Gate 



The designations, numbers, and references shown in Figure A-8 
are; 



A20 



Shows the component location on the logic board. 
(Refer to Section 5.1.) 



19-025 The number 19 is the category number of ICs and the 025 
is the sequence number of the component. 
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HA 



Designates that this component is a 
gate. Other common designators are: 



high speed AND 



P - power gate 

SDF - Schottky, D flip-flop 

SG - Schottky gate 

SGO - Schottky high speed gate, open collector 

SBO - Schottky high speed buffer, open collector 

B - Buffer 

SB - Schottky high speed buffer 

LOR - Low power Schottky OR 

LN - Low power Schottky NOR 

SOR - Schottky OS 

SN - Schottky MOB 

SA - Schottky AND 

SF - Schottky J/F flip-flop 



LI 

10M1/ 
12A2, 
18K4 . 



This input lead is from area LI on the same schematic 
sheet. 

Designate outputs to other logic schematic sheets. 



218-0 ) 
117-0,) 
114-0 ) 



Designate inputs from connector 0, 



Pin numbers 01, 02, 04, 05, and 06 correspond directly to the 
actual IC pin numbers. 

5.5 Flip-FloPE 

When possible, the immediate output from a flip-flop (1 or 
side) has a mnemonic name preceded by an F. Usually, a flip-flop 
named PSEL (Processor Selected) has an output mnemonic on the 
side of FPSELO. (Refer to Figure A-9.) Thus, when observing a 
mnemonic at the terminal end of a net, the digital technician has 
an indication that the signal is the output from a flip-flop 
rather than a decoded function. 
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0005 




FPSEL1 



19-057 Yp£^ DS 



FPSELO 





A. NEGATIVE EDGE 
TRIGGERED 



B. POSITIVE EDGE 
TRIGGERED 



C. POSITIVE LEVEL 
TRIGGERED 



Figure A-9 Clocked Devices 



5.6 Clocked Devices 

Clocked devices, flip-flops, and counters in particular, are 
drawn to indicate information concerning their inputs. An input, 
having a circle adjacent to the pin designation, implies that a 
low active signal is needed to perform the specified operations. 
The symbol > at the clock input shows that the device changes 
state on an edge. If no circle is present, the chip is positive 
edge triggered. (Refer to Figure A-9.) 



5.7 Nets 

A net is an electrical connection between two or more points in 
a circuit. Ordinarily, a net has an originating end, usually a 
collector where the signal is generated, and one or more 
terminating ends. It is often convenient to assign descriptive 
mnemonic names to nets to identify them on schematics. Whether 
or net a net is named is arbitrary; however, a net is always 
assigned a name if: 

1. The net is contained on one drawing sheet; but it is not 
a complete solid line on that sheet. 

2. Part of the net appears on more than one sheet. 

3. Part of the net connects with a. different schematic. 
U, Part of the net leaves a logic board. 
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If a net is named, the following rules apply; 

1. Except in special cases, mnemonic names are a maximum of 
six characters plus a state indicator. 



2. 
3. 

a. 

5. 



No other characters are permitted. 

Where possible, mnemonics are descriptive; however, 
descriptive names are not always possible and the danger 
of misinterpreting a mnemonic exists. 

A mnemonic name can te assigned to only one net. 



A state indicator suffixes every mnemonic 
indicator consists cf the digit 1, for the 
true state, or the digit 0, for the logical 
state. For example, the set side of a 
normally has 1 state indicator; the reset side 
has the state indicator. The state indica 
function changes each time that function is 
Thus, the state indicator permits assigning 
mnemonic to functions that are identical except 
inversion. Logic 0=.5 VDC or less, logic 1=2 
more. 



This 


logically 


ly false 


flip-flop 


normally 


tor for a 


inverted. 


the same 


for an 


.^ VDC or 



6. When a logical function is inverted, an inversion 
indicator is added after the state indicator allowing 
for functionally equivalent, but electrically different 
nets to have the same mnemonic name. Assume a signal 
NAME1 may be inverted to produce NAMEO. If NAMED is 
then inverted, NAME1A is produced. NAHE1 and NAME1A are 
functionally equivalent, but physically different nets. 
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When a lead leaves a logic board, it usually leaves through a 
logic board backpahel connector pin. Even if the complete net Is 
on one drawing sheet, these connector pins must be shown on the 
schematic. Since the logic toard location number, either in the 
logic symbol or the footnote, implies the connector number 
itself, only the connector pin number must be indicated under the 
pin symbol. In Figure A-8, RD061 enters the logic board on pin 
114 of header connector 0. 



5.8 Schematics 

Figure A-10 is a schematic sheet with ca.ll-outs of the described 
conventions. The schematic drawings for a basic digital system 
are located in the rear of the appropriate digital system 
maintenance manual. Schematic drawings for other expansions are 
included with the expansion or with the publications which 
describe the expansion. 
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Figure A-10 Functional Schematic Format Drawing 
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6. PAET NUMBER CROSS REFERENCE LIST 

VENDOR/JEDEC 

Part No, Type Number 

19-001 Dual 4 Input NAND DTL 861* 

19-002 Triple 3 Input BAND DTL 863 

19-003 Quad 2 Input NAND DTL 849 

19-004 Hex 1 Input NAND DTL 837 

19-005 Dual Power Gate DTL 844' 

19-006 Dual Buffer DTL 832' 

19-007 Flip-Flop DTL 848' 

19-008 Gate Expander Dual 4 Input DTL 833' 

19-009 8 Bit Stack DTL 930' 

19-010 Differential Comparator LIN 710C 

19-012 Dual 4 Input NAND Buffer TTL 74H40 

19-013 Quad 2 Input NAND DTL 946 

19-014 Dual J-K FLip-Flop DTL 806* 

19-015 Hex Inverter 1 Input 74H04 

19-016 Quad 2 Input NAND TTL 74H00 

19-017 Triple 3 Input NAND TTL 74H10 

19-018 Dual 4 Input NAND TTL 74H20 

19-019 Single 8 Input NAND TTL 9007* 

19-020 Operational Amplifier LIN 1709* 

19-021 Quad 2 Input Power DTL 1644* 

19-022 Dual J-K Flip-Flop TTL 3061* 

19-023 Selected Dual Buffer 19-006 with 932* 

20-30 nanosecond delay DTL 

19-024 Triple 3 Input AND TTL 74H11 

19-025 Dual 4 Input AND TTL 74H21 

19-026 2-2-2-3 Input AND/OR TTL 74H52 

19-027 4 Bit Adder TTL 7475 

19-028 4 Bit Serial Adder TTL 7483 

19-029 Quad Exclusive - CR TTL 7486 

19-030 4 Bit Shift Register TTL 7495 

19-031 One Shot TTL 74121 

19-032 1 of 10 Decoder Open Collector 74145 

19-033 Dual Sense Amplifier LIN 7524 

19-034 Retriggerable One Shot TTL 74122 

19-035 4 Bit Up/Down Counter TTL 74193 

19-036 Quad 2 Input Open Collector TTL 7438 

19-037 High Performance Operational Amp 748393 

19-038 Dual 4 line to 1 line Mux TTL 74153 

19-039 4 Bit ALU TTL 74181 

19-040 4 Stage Look Ahead Carry TTL 74182 

19-041 4x4 Register Stack TTL 74170 

19-042 Dual Retriggerable One Shot TTL 74123 

19-043 Quad 2 Input NAND Open Collector 74H01 

19-044 Hexadecimal Inverter Open Collector 74H05 

TTL 



*ObEolete 



A-20 47-004 R19 



CROSS REFERENCE LIST (Continued) 



VENDOR/JEDEC 

Part No. Type Number 

19-045 Dual J-K Flip-Flop TTL 74H106* 

19-046 Quad RS-232C Line Driver ML1488 

19-0U7 Quad RS-232C Line Receiver MC1489A 

19-048 8 Bit Shifter 24 Fin DIP 74198 

19-049 1024 Bit PROM TTL DM8687 

19-050 8 Input NftND TTL 74H30 

19-051 1024 Bit PROM TTL 74187 

19-052 Dual 4 Input Buffer 832* 

19-053 4 2-line-to-1-line Data Sel. Mux 74157/9322 

19-054 Quad 2 Input NAND STTL 7400 

19-055 Quad 2 Input NAND STTL 74S00 

19-056 Quad 2 Input NAND Open Collector STTL 74S03 

19-057 Hex 1 Input Inverter STTL 74S04 

19-058 Triple 3 Input NAND STTL 74S10 

19-059 Triple 3 Input AND STTL 74S11 

19-060 Dual 4 Input NAND STTL 74S20 

19-061 Dual 4 Input Buffer STTL 74S40 

19-062 2-2-3-4 Input AND/OR Inverter STTL 74S64 

19-063 Dual D Edge Triggered Flip-Flop STTL 74S74 

19-064 Dual J-K Flip-Flop STTL 74S112 

19-065 Quad 2:1 Mux Non-Inverting STTL 74S157 

19-066 Quad 2:1 Mux Inverting STTL 74S158 

19-067 4 Bit ALU STTL 74S181 

19-068 4 Stage Carry Look Ahead Carry STTL 74S182 

19-069 8 line to 1 line Mux STTL 74151 

19-070 4 Bit Synchronous Counter TTL 74161 

19-071 Quad D Edge Triggered Flip-Flop 74175 

19-072 4 Bit Left/Right Shift Register TTL 74194 

19-073 Dual 4:1 Mux Tri-State TTL 8214(NAT) 

19-074 8 Bit Priority Encoder TTL 9318(F) 

19-075 .16 X 4 Register Stack TTL 3101(INT) 

19-076 1024 Bit Memory MOS TM54062 

19-077 256 Bit Memory TTI 6531(M0N) 

19-078 Dual 4 Input NAND Open Collector 74S22 

19-079 Comparator Dual NE5211 

19-080 1024 Bit PROM TTL 82S29(SIG) 

19-081 Univ. Asynchronous Receiver/ TR1042A 

Transmitters 

19-082 2-2-3-4 Input AND/OR Invert Open 74S65 
Collector STTL 



* Obsolete 
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CKOSS REFERENCE LIST (Continued) 



Part No, 

19-083 
19-085 
19-086 
19-087 
19-088 
19-089 
19-090 

19-091 
19-092 
19-093 
19-094 
19-095 
19-096 

19-097 

19-098 
19-099 
19-100 
19-101 
19-102 

19-103 
19-101 
19-105 

19-106 

19-107 
19-108 
19-109 

19-110 
19-111 
19-112 
19-113 
19-im 
19-115 
19-116 
19-117 
19-118 
19-119 
19-120 
19-121 



9 Bi 

Time 
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IHl 
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Dual 

High 

Ccmp 

Retr 

Nega 

Posi 

Fosi 

Line 

Firs 

64 W 

Ampl 



t Par 
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C DIP 
DIP 
C DIP 
D Ed 
Spee 
arato 
igger 
tive 
tive 
tive 
ar Po 
t In- 
ord 4 
if ier 



Type 

ity Generator/Checker STTL 



Operat 
peratic 

Operat 
ge Trig 
d (710) 
r DIP 
able Si 
Voltage 
Voltage 
Voltage 
si tive 
First 

Bit 



ional Amplifier 
nal Amplifier 
ional Amplifier 
gered Flip-Flop 
Differential 

ngle One Shot 

Regulator 

Regulator 

Regulator 
Voltage Regulator 
ut Serial Memory 



Quad 2:1 Multiplexor Non-Inverting 

Dual Sense Amplifier Inverting 

Dual Driver 8 Pin DIP 

Quad-2 Input Positive NAND Buffer 

6-1 Input Buffer/Buffer Open 

Collector 

1 of 10 Decoder 

Current Switch Memory Driver 

Dual Differential Driver 

Dual Differential Receiver 

Sense Amplifier 



NAND 

Buffer Driver Open 



Dual 

Quad 2 Input 

Hex Inverter 

Collector 

Hex Inverter 

Dual 4 Input NAND Buffer 

Optically Coupled Isolator 

360 Dual Line Driver 

360 Triple Line Receiver 

Quad 2 Input AND TTL 

Dual 4:1 Multiplexor STTL 

4 Bit Magnitude Comparator STTL 

Quad Bus Transceiver TTL 

Expandable ANE/CE Invert TTL 

Dual Timer 

Matched Pair 19-085 (P.S. Timing) 



VENDOR/JEDEC 
Number 

82S62(SIG) 

MC1555 

741 

747 

733 

74H74 

710 

9600 

1463 

1469 

723 

805 

3341 

LH0002* 

(RES) 

74157 

75234 

75452 

7437 

7407 

7442 

75325 

75114/ 

9614 

75115/ 

9615 

7520 

7400 

7406 

7404 

7440 

4N25 

75123 

75124 

74H08 

74S153 

74S85 

26S12A 

74H55 

NE556 

MC1555 



* Obsolete 
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CROSS REFERENCE LIST (Continued) 











VENDOR/JEDEC 


Part No. 


Type 






Number 


19-122 


1024 Bit PROM TTL 






SEE 19-051 


19-123 


Dual Voltage Controll 


ed Oscillator 


74S124 


19-124 


4-2 Input NAND Buffer 


STTL 


74S37 


19-125 


4-2 Input NAND Buffer 


STTL 


74S38 


19-126 


Dual 2 Wide 2 Input AND/OR Inverter 


74S51 




STTL 








19-127 


4-2 Input Exclusive CR STTL 


74S86 


19-128 


13 Input NAND, 3-Stat 


e STTL 


74S134 


19-129 


3 to 8 Line Decoder S 


TTL 


74S138 


19-130 


2-4 Input NAND 50 
STTL 


Ohm 


Line Driver 


74S140 


19-131 


4D FF STTL 






74S175 


19-132 


4 2/1 Mux STTL 






74S258 


19-133 


4 Bit Binary Full 


Add^ 


er TTL 


74283 


19-134 


Hexadecimal Buffer/Inverter TTL 


8T98 


19-135 


4 Bit Binary Counter 


STTL 


(98S16) 


19-136 


1 of 10 Decoder H£ 


; & 


HV 


74145 


19-137 


Dual Peripheral Positive OR Driver 


75453(SIG) 




8 Pin DIP 








19-138 


Character General 






2513 


19-139 


Driver/Decoder 






7447AN 


19-140 


8 Bit Latch 






9334PCQM 


19-141 


Multi-Port Register 




9338PCQM 


19-142 


1024 Bit PROM TIL 






SEE 19-080 


19-143 


4K X 1 NHOS RAM 






9050 


19-144 


4-Hysteresis Rec 






8T380 


19-145 


Voltage Regulator 
amperes 


+ 15 


500 Milli- 


78M15AUC 


19-145F01 


Voltage Regulator 
amperes 


+ 12 


500 Milli- 


78M12AUC 


19-145F02 


Voltage Regulator 
amperes 


-15 


500 Milli- 


LM340T-15 


19-146F00 


Voltage Regulator 
amperes 


-15 


500 Milli- 


79M15/ 
LM320T-15 


19-146F01 


Voltage Regulator 
amperes 


-12 


500 Milli- 


79M12/ 
LM320T-15 


19-146F02 


Voltage Regulator 
amperes 


-2 


500 Jlilli- 


79M05 


19-146F03 


Voltage Regulator 
amperes 


-5 ) 


500 Milli- 


7905/ 
LM320T-5 


19-147F01 


8 Channel Analog M 


iux 




H11-181A-5 


19-147F02 


8 Channel Analog M 


lux 




Analog 

Devices 

A07503JN 
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CROSS REFERENCE LIST (Continued) 



VENDOR/JEDEC 

Part No. Type Number 

19-148 Voltage Follower LM310D 

19-149 High Speed Op Amp HA2-2525-5 

19-150 2 Channel Analog Switch DG1828A/ 

IH5048 CTW 

19-151 Low Level Inst Amp AP521JD 

19-152 Linear Amp BB3660J 

19-153 U-2 Input NAND IPTTL 74LS00 

19-154 Hex Inverter LPTTL 74LS04 

19-155 3-3 Input NAND LPTTL 74LS10 

19-156 2-4 Input NANE IPTTL 74LS20 

19-157 8 Input NAND LPTTL 74LS30 

19-158 4-2 Input NOR LFTTL 74LS02 

19-159 4-2 Input OR IPTTL 74LS32 

19-160 4-2 Input AND LFTTL 74LS08 

19-161 3-3 Input AND LFTTL 74LS11 

19-162 2-4 Input AND LFTTL 74LS21 

19-163 4-2 Input NAND Schmitt Trigger LPTTL 74LS132 

19-164 4-2 Input NAND Buffer LPTTL 74LS37A 

19-165 2-D FF LPTTL 74L374 

19-166 2-JK FF LPTTL 74LS112 

19-167 4-D FF LPTTL 74LS175 

19-168 3 to 8 Decoder Eemux LPTTL 74LS138 

19-169 Hex Inverter Open Collector LPTTL 74LS05 

19-170 4-2 Input NAND Open Collector LPTTL 74LS03 

19-171 Dual Multivibrator 74LS123 

19-172 4-2 Input Exclusive OR LPTTL 74LS86 

19-173 8 to 1 AND/OR Invert Mux LPTTL 74LS151 

19-174 4-2 Input AND/OR Mux LPTTL 74LS257 

19-175 4-2 Input AND/OR Mux LPTTL 74LS157 

19-176 4-2 Input Mux LFTTL 74LS258 

19-177 4-1 Input AND/OR Mux LPTTL 74LS153 

19-178 3-3-2-2 Wide AND/OR Inverter LPTTL 74LS51A 

19-179 4-3-3-2 AND/OR Inverter LPTTL 74LS54 

19-180 4 Bit Counter LFTTL 74LS161 

19-181 4 Bit Up/Down Counter LFTTL 74LS193 

19-182 4 Bit Left/Right Shift Register TTL 74LS194 

19-183 2-Line Driver 75110 

19-184 4 Bit Micro Controller AMD2901 

19-185 4K-Bit ROM N82S115 

19-186 4K-Bit PROM 82S215N 

19-187 Quad 2:1 Mux with Storage LPTTL 74LS298 

19-188 ROM Chip Programmed In House 16 Bit 

LSU 

19-189 ROM Chip Programmed In House 32 Bit 

LSU 
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CROSS REFERENCE LIST (Continued) 







VENDOR/JEDEC 


Part No. 


Type 


Number 


19-190 


Quad Comparator 


LM339 


19-191 


Quad 2-Input NOR Gate 


CD4001AE 


19-192 


Dual D Flip Flop 


CD4013AE 


19-193 


1024 Bit PROM TIL 


SEE 19-051 


19-194 


2K PROM TTL 


N82S131 


19-195 


2K PROM TTL 


SEE 19-051 


19-196 


Quad 2 Input 3 State Mux. Non 
Inverting 


74S257 


19-197 


1024 B Dynamic RAM (NMOS) 


MK4096N-16 


19-198 


Field Programmable Logic Array 


82S00 


19-200 


16 X 4 First In-First Cut (FIFO) 


9430 


19-201 


6800 Micro-Processor 


MC6800 


19-202 


Peripheral Interface Adapter (PIA) 


MC6820 


19-203 


Sync Serial Data Adapter (SSDA) 


NC6852 


19-20il 


IK RAM 


MCM6810A 


19-205 


2 Phase Clock 


MC6870A 


19-206 


4 Input 3 State Line Transceiver 


8T26/ 
8T26A 


19-207 


Error Checking, Polynomial Gen. 


MC8506P 


19-208 


Dual VCD 


MC4024P 


19-209 


Phase Frequency Detection 


HC40 44 


19-210 


Micro-Pro cesser 


2608-1/ 

MCM6830P 


19-214 


Asynchronous Communication Interface 






Adapter 


HC6850 


19-215 


Differential Line Driver 


AM26LS31 


19-216 


Differential Line Receiver 


AM26LS33 


19-217 


Tri-state Line Driver/Receiver 




19-218 


1024 X 1 Bi~Polar RAM 


74S214A 


19-219 




82S181A 


19-220 


1024 X 8 PROM 


82S181A 


19-221 


16,384 X 1 MOS RAM 


MK4116P-2 


19-222 


Over-Voltage Protector 


MC3423IJ 


19-223 


9 Bit Even/Odd Parity Generator/ 






Checker 


74S280 


19-224 


Octal Flip-Flop 


74LS377 


19-225 


Line Driver/Receiver 


74LS244 


19-226 


Refresh Counter 


3242 


19-227 


Hex Flip-Flop 


74LS174 


19-228 


4096 X 1 MOS RAM 


MK4027-2 


19-229 


Tri-state Hex Buffer 


BT97 


19-230 


Shift 


74S350 


19-231 


D Register 


MC2918 


19-232 


8 Bit Latch 


74S373 


19-233 


Octal Flip-Flop 


74S374 


19-234 


Quad 2 Input NOR Gate 


74S02 


19-235 


Quad 2 Input OR Gate 


74S32 


19-236 


Quad 2 Input AND Gate 


74S08 


19-238 


10 Volt Precision Reference 


AD581JH 


19-239 


Baud Rate Generator 
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Part No, 

19-2UC 
19-241 
19-242 
19-243 
19-244 

19-245 
19-246 
19-247 

19-248 



19-249 

19-25C 

19-251 
19-252 

19-253 

19-254 

19-255 
19-256 



19-258 
19-259 
19-260 
19-261 
19-262 
19-263 
19-264 
19-265 
19-266 
19-267 
19-268 

20-001 
20-002 
20-003 

20-004 

20-005 



Type 

Octal Bus Driver 
Dual 5 Input NOR Gate 
Optically Coupled Isolator 

ROM 



Reg Pulse Width Modulator 
3 Term Reg 1 Amp 

3 Term Reg 1 Amp 



Digital Delay Module 

Dual Mono Multivibrator 

Hex Invert/Hysteresis 
1KX1 RAM (MOS) 

2KX8 Bipolar FROM 

256 X 9 RAM 

Xtal Clock Osc. 



F NAND Gate/Invert 

2-4 Decoder/Demux 

2-4 Decoder/Demux 

8-3 Encoder 

Octal Buffer/3 State Output 

Octal D Type Flip-Flop 

256 x 4 RAM 

256 X 4 RAM 

4x4 Register File 

Optically Coupled Isolator 

4096 Bit High Speed BAM 

Transistor NPN High Speed Switch 
Transistor PNF 500 MA 
Transistor 

Trinsistor NPN 

Transistor 



VENDOR/JEDEC 
Number 

74S241 
74S260 
MCT273 

702,703 
(Centronics) 

SG352 4 

SG78XXCK 

UA78XXKC 

UA7&L12, 

UA78C12ACDS, 

LM78L12AHC 

212XX(Pulse), 

DL-18XX(Valor) 

74221, 

SN74221 

SN7414 

2125AL, 

93L425XC 

3635-1 , 

76161-5 

93479XC, 

N82S212 



XO-33 
(Dale 
7401- 
20 MHZ 
(Spec 
SN74S 
SN74S 
SN74L 
SN74L 
SN74L 
SN74L 
93422 
9 3L42 
SM74L 
TIL10 
52147 
( Amer 
2N364 
MP365 
DT5-4 
2N390 
2N518 
64493 
2N305 



C20 

), 

308, 

trum) 

133 

139 

S139 

S149 

S240 

S374 

2 

S170 

2 

, Micro) 

6 

3 4 

23/ 

2 

9/ 
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Part No. 

20-006 

20-007 
20-008 
20-009 
20-010 



20-01 1 
20-012 

20-013 
20-014 
20-015 
20-016 
20-017 
20-018 
20-019 
20-020 
20-021 
20-022 
20-023 

20-02iJ 
20-025 
20-026 

20-027 
20-029 
20-030 
20-031 
20-032 

20-033 
20-034 
20-035 
20-036 
20-037 
20-038 
20-039 
20-043 
21-G25F01 



21-025F02 



21-025F03 



ll 


fpe 










Transistor 


NPN 


15 Amps 


10 OW 


T03 


Case 












Transistor 


NPN 


3 


Amps 






Transistor 


PNP 


3 


Amps 






Transistor 


Triac 


2 Amps 


100V 




Transistor 


NPN 


500 MA C 


ode D 


river 



Transistor Phctc 

Transistor PNP High Current Switch 



NPN 
NPN 
PNP 
PNP 
NPN 
Power Silicon 



Transistor 

Transistor 

Transistor 

Transistor 

Transistor 

Transistor, 

Transistor 

Transistor Switching 1 Amp 

Transistor NPN Silicon 

Transistor NPN 

Transistor PNP 

Transistor Switch 
PNP High Speed Switch 
Transistor Module, Quad 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor NPN 

Transistor 

Transistor 

Transistor 

Transistor 

Transi stor 

Transistor 

Transistor 

!iCS FET 

IK ohm-15 to Common DIP 



47C ohm-15 to Ccroroon DIP 



330 ohm-15 to Common DIP 



NPN 
T05 can 



VENDCR/JEDEC 
Number 

2N3055 

TIP31A 

TIP32A 

A03001 

2N58 4 5/ 

2N58 4 5/ 

74659A 

2N5777 

2N2907/ 

TS3413 

2N3302 

2N4238 

2N4235 

2N3740 

2N3766 

2N3054 

2N6038 

2N3725 

MPS3646 

2N1711 

2N90 5A/ 

J2K2 90 5A 

2N37 76 

2N3467 

FSQ1079/ 

FPQ3724 

2N2369 

HPX002 

2N3568 

SEE 2N6486 

SPEC 

KE4393 

2N3904 

2N3906 

MP54356 

D45H2 

2N2520 

2N22 2A 

398 1-1K 

ohn 
(Bee .'iman ) 
898-1-470 

ohm 
(Beckman ) 
898-1-330 

ohm 
(Beckman ) 
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CROSS REFERENCE LIST (Continued) 



Part No. 

23-001 
23-00:^ 
23-003 
23-004 
23-007 
23-008 
23-009 
23-010 
23-011 
23-012 
23-013 
23-0ia 
23-015 
23-016 
23-017 
2 3-018 
23-019 
23-020 
23-021 
23-022 
23-023 
23-024 
23-025 

23-026 
23-027 
23-028 
23-029 
23-030 
23-031 
23-032 
23-03? 

23-034R01 

23-035 

23-036 

23-037 

23-OmFOO 

23-C41F02 



23-042 
23-043F00 
23-043F01 
23-043F02 
2. --06 
30-013 
30-012F02 
30-01 1'FO 3 



Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode, 

Diode, 



Type 

High Speed-High Current 

5.1 V Zener 

10V Zener 

6.1 V Zener 

Mot Bridge 

Int. Rectifier 

Int. Rectifier 
Rectifier 
Thermistor 
9.3V 



Bridge Rectifier 
18 V Zener 

8.2V Zener 

9.1 V Zener 

3.3V Zener 

Bridge Rectifier 
Power Fast Pec. 30 Amps 
Power Fast Rec. 3 Amps 



Triac 600V 

Diac 32V 

Power SCR 

Diode 

Diode 

Diode 

Diode 



30 Amps 
Thyristor 



6.8 
9.1 
16 Diode 



V Zener 

V Zener 
Array 



Switch Diode 600 MA 

Diode 40A 

Diode 

Zener Diode 2.4V 

Low Voltage Zener Diode 

Low Voltage Zener Diode 



Power Schottky 

Zener Diode Avalanche 5.1V 

Zener Diode Avalanche 5.6V 

Zener Diode Avalanche 6.2V 
Bridge Rectifier, 600V, 50A 

4.7uH Inductor 

1 . SuH Inductor 

2.2uH Inductor 



VENDOR/JEDEC 
Number 

1N4150 
1N4733A 
1N4750A 
1N4735A 
MDA962-2 
40HF-5R 
1N4735 
S1Y1P 
2N681 
1D2032 
1 M 2 1 6 3 
1NjS880 
1N3889 
YS448 
■ 1N2070 
1M4746 
IN 36 15 
1N756A 
1N757A 
1N746A 
KDH250 
1N3909 
KR841/ 
A115A 
2N6162 
1N5761 
2N4441 
1N4607 
1N4156A 
1N4736A 
1N4739 
45190 
(Litton) 
TSC1N4607 
MBA4030 
MPD-400 
1N4370 

LVA51A40114/ 
LVA51A22819 
LVA62A40098/ 
LVA62A22941/ 
LVA62A40212 
SD41 
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Part No. 



30-018 



30-019 



33-032 



100 nanoseconds Delay Line 10 taps 
50 nanoseconds Delay Line 10 taps 
Hexadecimal Switch 



VENDOK/JEDEC 
Number 

30-018 

( Princeton 

Advanced Eng. ) 
30-018 
( Princeton 

Advanced Eng. ) 
BERG or AMP 
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PBOG= 



ASSEMBLED BY CAL 03-066E07-00 (32-BIT) 



0000 0001 
0000 0000 



OOOOOOI 



1 
2 
3 
4 
6 
8 
9 
10 
11 
12 
13 
1« 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
3t 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 



LSO 
TEST 



EQa 
EQO 

IFZ 
ELSE 

ENDC 

EBSQZ 
N0fiX3 
SQOEZ 
CROSS 
FEEZE 
TARGT 



1 



LSU 



32 



THIS 
3200 



PROGRAM IS DESIGKED TO BUS ON THE PEBKIH-ELHEE SERIES 
ONLY. IT USES ISSTBUCTIQIS HOT AVAILABLE ON THE 



* PERKIN-ELMEB 7/32 08 8/32. 

* USING CONDITIONAL ASSEHBLY 

* SILL PBODUCE EITHER OF THE 

* 

* SETTING 



ISO 

1 




INSTSaCTIONS THIS SOOECE 
FOLLOWING PROGRAMS: 

PROGRAM 



.STAIDABD LSD LOADER - FOB 
.BOOTSTBAP LOADER (TAPE) - 



CHIPS. 

FOR TESTING. 



IF THE LSU OPTION IS SPECIFIED THIS PBDGRA8 PRODUCES THE FORMAT 
REQUIRED FOR LSO STORAGE AND OPERATION (SEE PBOGRAKMING 
SPECIFICATION 02-267B02A22 SECTION 5) 



* NOTE: 



IF "TEST" IS SET TO A 
GENERATED HILL RUN ON 



JK-ZERO VALUE, THE PROGBAM(S) 
7/32 OR 8/32. 



* THIS PROGRAM IS A LOADER THAT BEADS A CORE 

* FBOM A 5, 67, OR 256 MEGABYTE DISC, FROM A 

* OR FROM A MAGNETIC TAPE. 



IMAGE OF OS/32 
FLOPPY DISC, 



DEVICE CODES 



32' 

33' 
35' 
36* 
37- 



X'40' 
X'41' 



DEVrCi 

5m; 

5«; 
67MS 
256MB DISC 
FLOPPY DISC 
800 BPI SAC 
1600 BPI OR 



DISC 
DISC 
DISC 



FIXED 
REMOVABLE 



TAPE 
DUAL DENSITY 



MAG TAPE 



* THE LOADEB FUNCTIONS IH THE FOLLOWING MANNEB: 



OUTPUT 
BAY BE 



A "HENO" 
LOADED. 



OF SSAHDAED DEVICES FROM HHICH THE O.S. 



LSOOOOOO 
LSU00010 
LSn00020 
LSU00030 

LSU00070 
LSU00080 
LSUOOOQO 
LSU00100 
LSU00110 
LSU00120 
LSU00130 
LSU00140 
LSU00150 
LSU00160 
LSU00170 
LSUOOIBO 
LSn00190 
LSU00200 
LSU00210 
LSU00220 
LSU00230 
LSU00240 
LSU00250 
LSU00260 
LSU00270 
LSU00280 
LSU00290 
LSU00300 
LSU00310 
LSU00320 
LSn00330 

Lsuoosao 

LSU00350 
LSU00360 
LSU00370 
LSU00380 
LSU00390 
LSU00400 
LSU00410 
LSU00420 
LSU00430 
LSU00440 
LSU00450 
LSU00460 
LSU00470 
LSU00480 
LSU00490 
LS000500 
LSn00510 
LSU00520 
LSU00530 
LSU00540 
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PASE 



13:59:22 05/16/79 



56 
57 
58 
59 
50 
61 
62 
63 
61) 
65 
66 
67 
68 
69 
70 
71 
72 
73 
711 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
36 
87 
88 
89 
90 
91 
92 
93 
9U 
95 
96 
97 
98 
99 
100 
101 
102 



* 2. IH EESPONSE TO USER'S IHPOT, READ LOADER ISFORSATIOS BLOCK 

* OF REQUESTED O.S. TO DETERMINE THE O.S. SIZE. 

* 

* 3. TEST THE HEBORlf IM WHICH THE O.S. IS TO RESIDE. 

* 

* «- RELOCATE THE LOADER ABOVE THE MEMORY TO BE OCCUPIED 

* BY THE O.S. 

* 

* 5. TEST THE MEMORY JUST VACATED BY THE LOADER. 

* 6. LOAD AHD EXECUTE THE O.S. 

* 

* THE MEMORY TEST FUNCTIONS IN THE FOLLOWING MANNER: 

* 

* 1. THE ADDRESS OF EACH LOCATION TO BE TESTED IS WRITTEN TO 

* THAT LOCATION. AFTER ALL ADDRESSES ARE WRITTEN, THEY ARE 

* READ BACK AND COMPARED TO THE ADDRESS POINTER. 

* 

* 2. TEST 1 IS RUN USING THE COMPLEMENT OF EACH AEDRESS AS 

* THE TEST DATA. 
* 

* 3. A SERIES OF BIT PATTERNS ARE THEN TESTED IN THE 

* FOLLOWING "ANNER: 

* 

* A. A PATTERS IS WRITTEN TO EACH LOCATION TO BE TESTED. 

* B. AFTER ALL LOCATIONS HAVE BEEN WRITTEN TO WITH ONE 

* PATTERN, THE DATA IS READ BACK AND COMPAKEB TO THE 

* PATTERS 3EINS TESTED. 

* C. A AND B ARE REPEATED UNTIL ALL PATTERNS HAVE BEEN USED. 
* 

* IF A NON-COMPARE OCCURS DURING ANY OF THE TESTS, THE 

* ERROR MESSAGE "MEMTST ERR NHNNKN" IS OUTPUT, AND TESTING 

* IS TERMINATED. "NNNNNN" REPRESENTS THE ADDRESS AT WHICH 

* THE SON-COMPABE OCCURRED. 
* 

* THE PATTERNS AND METHOD USED IS THIS TEST ASSURE THAT: 

* 

* 1. ALL LOCATIONS TESTED ARE INDEPENDENTLY ADDRESSABLE; 
* 

* 2. SO BITS WITHIN ANY FULLtfORD ARE STUCK IN THE OS OR 

* OFF STATE; 

* 

* 3. NO BITS WITHIN ANY FULLWORD ARE SHORTED TOGETHER; 
* 

* a. ACCESSING ANY FULLWORD WILL NOT CHANGE ANY OTHER FULLtfORD 

* WITHIN THE TESTED RANGE. 



LSn00550 
LSU00560 
LSIE00570 
LSU00580 
LStJ00590 
LSU00600 
LSU00610 
LSU00620 
LSU00630 

Lsuooeuo 

LSU00650 
LSH00660 
LSU00670 
LSU00680 
LSU00690 
LSU00700 
LSU00710 
LSU00720 
LSa00730 
LSU007U0 
LSU00750 
LSn00760 
LSU00770 
LSU00780 
LSU00790 
LSU00800 

Lsuooaio 

LSU00820 
LSU00830 
LSUOOSHO 
LSn00850 
LSU00860 
LSU00870 
LSU00880 
LSU00890 
LSU00900 
LSU00910 
LSU00920 
LS000930 
LSU00940 
L3U00950 
LSU00960 
LSU00970 
LSU00980 
LSU00990 
LSU01000 
LSU01010 
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0000 1000 
0000 0078 
0000 0060 
0000 OOOD 
0000 OOOA 
0000 0008 



0000 0000 
0000 0001 
0000 0002 
0000 0003 
0000 ooou 

0000 0005 
0000 0006 
0000 0007 
0000 0008 
0000 0009 
0000 OOOA 
0000 OOOB 
0000 OOOC 
0000 OOOD 
0000 OOOE 
0000 OOOF 



OOOOOOI 



104 


* ESTBT/EXTRN 


DECLARAT 


105 


* 






106 


* 


COPY 


DIS 


107 


* 


COPT 


LIB 


108 




KLIST 




111 




LIST 




112 


LSUADDR 


EQU 


X'lOOO* 


113 


BIMDV 


EQD 


X'78' 


iia 


03. START 


EQU 


X'60' 


115 


CK 


EQU 


X'OD- 


116 


LF 


EQU 


X'OA* 


117 


BSY 


EQU 


8 


118 


* 






119 


* REGISTER EQUATES 


120 


* 






121 


80 


EQU 





122 


El 


EQU 


1 


123 


B2 


EQU 


2 


124 


E3 


EQU 


3 


125 


E4 


EQU 


4 


126 


K5 


EQU 


5 


127 


R6 


EQU 


6 


128 


R7 


EQU 


7 


129 


E8 


EQU 


8 


130 


B9 


EQU 


9 


131 


RIO 


EQU 


10 


132 


B11 


EQU 


11 


133 


E12 


EQU 


12 


134 


B13 


EQU 


13 


135 


R14 


EQU 


14 


136 


R15 


EQU 


15 


137 




IFNZ 


LSU 



HOSE 



INITIAL BASE ADDRESS OF LOADER. 
BINARY DEVICE ADDRESS. 
O.S. START ADDRESS. 
CARRIAGE RETURN. 
LINE FEED, 



LSU01030 
LSII01040 
LS001050 

Lsuoioeo 

LSU01070 
LSU01100 
L3D01110 
LSa01120 
LSU01130 
LSUOIinO 
ISU01150 
L3001160 
LSU01170 
LS301180 
LSE01190 
LSnO1200 
LSn01210 
LSn01220 
LSn01230 
LSa01240 
LSU01250 
LSnoi260 
LSa01270 
LSU01280 
LSU01290 
LSU01300 
LSn01310 
LSU01320 
LSn01330 
LSn01340 
LSn01350 
LSn01360 
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LSU 


LOADER - 


- PBEAHBLE 






OOOOOOI 


0000 




139 


DCX 


0000021 


1000 




1U0 


DC 


0000041 


1000 




11H 


DC 


0000061 


17F« 




ia2 

143 
188 


DC 

ELSE 

EHDC 



Z(LSUADDH) 
Z(LSUADDH) 
ZCLSUADDR+LEHGTH) 



START PSH 
START ADDRESS 
LOAD ADDRESS 
ESD ADDRESS 



LS001380 
L3U01390 
LSU01400 
LSU01410 
LSD01420 

TCITrt-lQTn 
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LSO LOADER / SEGMENT 2 (BELOCATABLE) 



PAGE 





0000 


OOOBI 




190 


LODESTEI 


EQU 


* 


0000081 


C8 40 


0010 




191 






LHI 


a4,x'io' 


OOOOOCI 


DE40 


87AB ■■ 


=0007BBI 


192 






OC 


E4,C0M2 


0000101 


9B47 






193 






RDR 


H4,S7 


0000121 


E610 


8504 


=0005UI 


194 






LA 


H1,MSG 


0000161 


2480 






195 






LIS 


B8,0 


0000181 


01F1 






196 






BALR 


815, R1 


00001AI 


06E4 






197 






DC 


Z(ID-L0D3STET) 


00001CI 


01F1 






198 






BALE 


E15,E1 


00001EI 


06FC 






199 
200 


* 




DC 


Z(MENO-LODHSXST) 




0000 


00201 




201 


GETNAHE 


EQD 


* 


0000201 


41E0 


8530 ^ 


=0005541 


202 






BAL 


B14,GETC 


*00002ltl 


2212 






203 






BNM 


GETNAME 


0000261 


E690 


86E2 - 


=00070CI 


204 






LA 


B9,DEVTA3LE 


00002AI 


E6A0 


871E 


=00074CI 


205 






LA 


R10,DETTBLSD 




0000 


002EI 




206 


CK.SAME 


EQO 


* 


00002EI 


5589 


0000 




207 






CL 


B8,0(E9) 


*000032I 


2336 






208 






BE 


FOnSD.SH 


0000341 


2698 






209 






AIS 


89,8 


0000361 


059A 






210 






CLE 


R9,E10 


0000381 


2035 






211 






BNES 


CK.NAHE 


00003AI 


4300 


FFCA 


=0000081 


212 
213 


* 




B 


LODBSTBT 




0000 


003EI 




214 


FOUND. MM 


EQU 


* 


00003EI 


08D9 






215 






LE 


B13,B9 


0000401 


EeAO 


86C8 


=00070CI 


216 






LA 


BIO, DEYT ABLE 


0000441 


0B9A 






217 






SE 


89, RIO 


0000461 


2334 






218 






BZS 


VECTOB 


0000481 


2480 






219 






LIS 


S8,0 


00004AI 


2478 






220 






LIS 


S7,8 


00004CI 


1D87 






221 






DE 


38, S7 




0000 


004EI 




222 


VECTOR 


EQO 


* 


00004EI 


4090 


e9F2 


=000A44I 


223 






STH 


R9,rBSTBT 


0000521 


E6A0 


8 6EE 


=0007441 


224 






LA 


ai0,OIHES 


0000561 


05DA 






225 






CLE 


313, BIO 


0000581 


4230 


8 06 A 


=QO0OC6I 


226 
227 


* 




BNE 


SET. 10 


00005CI 


2490 






228 






LIS 


B9,0 


00005EI 


24D0 






229 






LIS 


E13,0 




0000 


00601 




230 


SXT. 


.ITEM 


BQO 


* 


0000601 


486D 


867E 


=0006E2I 


231 






LH 


S6,ADDETA3L(R13) 


0000641 


4060 


8002 


=00006AI 


232 






STH 


R6, HAH. ITEM 


0000681 


01F1 






233 






BALE 


R15,E1 


00006AI 


0062 






234 


SAM. 


.ITEM 


DC 


ZCHAM.ITEM-LDDESTRT) 


00006CI 


2400 






235 






LIS 


S0,0 




0000 


006EI 




236 


GET, 


• ITEM 


EQO 


* 


00006EI 


2480 






237 






LIS 


38,0 


0000701 


41 EO 


84E0 


=0005541 


238 






BAL 


B14,GETC 


*000074I 


2116 






239 






BH 


CHK.ITEH 


0000761 


41E0 


8 530 


=0005AAI 


240 






BAL 


B14,X.C0ST 


00007AI 


1104 






241 






SLLS 


BO, 4 


00007CI 


0608 






242 






OR 


ao,R8 
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AHD 



GET DEVICE # 

SET-UP PASLA. 

ISSUE DUMMY READ. 

GET ADDRESS OF MESSAGE HAHDLEB. 

INITIALIZE STSING BEGISTER. 

OUTPUT THE IDENTIFIER. 

OUTPUT THE MENU. 

GET THE EEPLT. 

LOOP UNTIL DELIMITER 

MO, GET BASE ADDS OF DEVICE TABLE. 
GET END ADDESSS OF DEVICE TABLE. 

HATCH? 

YES, THEN GO GET FILENAME. 

NO, BUMP POISTEE. 

AT END YET? 

NO, TRY NEXT NAME. 

YES, INVALID NAME - START AGAIN. 



HOLD ADDRESS OF SELECTION. 
CALCULATE OFFSET. 

IF ZEEO, NO FUETHEE CALCULATION. 
ELSE, CALCULATE INDEX 
INTO VECT02 TABLE. 
(E9) = ISDEt. 

SAVE AS INDEX INTO DEVICE TABLE. 
HAS "OTHE" SELECTED? 

NO, SET-UP TO READ O.S. 

YES, ASK FOR SPECIFICS. 

INITIALIZE INDEX INTO DEVICE TABLE. 

INITIALIZE INDEX INTO ADDRESS TABLE. 

GET MESSAGE ADDEESS. 

ISSUE BEQUEST. 

INITIALIZE FOR HEX CHAEACTEES. 

INITIALIZE STRING REGISTER. 

GET A CHAEACTEE. 

EXIT IF CARRIAGE RETUEN DETECTED. 

ELSE, COSVEBT TO HEX NIBBLE. 

CONCATENATE HITH PEEVIOUS EESULIS. 



LSU01890 
LSUOigffO 
LS001910 
LSU01920 
LS001930 
LSn01940 
LSU01950 
LSU01960 
LSU01970 
LS001980 
LSU01990 
LSn02000 
LSU02010 
LS002020 
LSU02030 
LSU02040 
LSU02050 
LSU02060 
LSU02070 
LSU02080 
LSa02090 
LS002100 
LSU02110 
LSU02120 
LSU02130 
LS002140 
LSU02150 
LSU02160 
LSU02170 
LS002180 
LSU02190 
LSU02200 
LSU02210 
LSU02220 
LSU02230 
LSU02240 
LS00 2250 
LS002260 
LS002270 
LS002280 
LSU02290 
LSU02300 
LS002310 
LSU02320 
LSU02330 
LSU02340 
LSU02350 
LSU02360 
LSn02370 
LSU02380 
LS002390 
LSn02400 
LSU02410 
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LSO LOADEB / SEGHEMT 2 (RELOCATABLE) 



*00007EI 


2208 






243 
244 


* 




E 


GET. ITEM 




0000 


00801 




245 


CHK. 


,ITEH 


EQO 


* 


0000801 


C5D0 


0008 




246 






CLHI 


R13,8 


*000084I 


2132 






247 






BNE 


STR.ITEH 


0000861 


110U 






248 






SLLS 


R0,4 




0000 


00831 




249 


STS, 


■ ITEM 


EQU 


* 


0000881 


4009 


«64E = 


=0006DAI 


250 






STH 


R0,3THR(S9) 


00008CI 


26D2 






251 






AIS 


R13,2 


00008EI 


C5D0 


0004 




252 






CLHI 


R13,4 


0000921 


1*230 


8026 : 


=OOOOBCI 


253 






BNE 


BMP. ITEM 


0000961 


2lt60 






254 






LIS 


R6,0 




0000 


00981 




255 


NXT. 


.CODE 


EQU 


* 


*000093I 


C560 


0038 




256 






CLI 


R6,0THE-DTA3LE 


00009CI 


4380 


FF68 = 


=0000081 


257 






BNL 


LODBSTRT 


OOOOAOI 


«506 


8600 = 


=0006A4I 


258 






CLH 


R0,DTABLE+2(a6) 


*OOOOAltI 


2333 






259 






BE 


END. CODE 


0000A6I 


2668 






260 






AIS 


R6,8 


*0000A3I 


2208 






261 
262 


* 




B 


NXT. CODE 




0000 


OOAAI 




263 


END, 


.CODE 


EQU 


* 


OOOOAAI 


C500 


0037 




264 






CLHI 


R0,X'37' 


♦OOOOAEI 


2187 






265 






BL 


BMP. ITEM 


OOOOBOI 


26D3 






266 






AIS 


R13,2 


000OB2I 


2692 






267 






AIS 


R9,2 


0000B4I 


C500 


0037 




268 






CLHI 


R0,X'37' 


*0000B8I 


2132 






269 






BNE 


BMP. ITEM 


OOOOBAI 


26D2 






270 






AIS 


E13,2 


*00OOBCI 








271 
272 


* 




B 


BMP. ITEM 




0000 


OOBCI 




273 


BMP. 


.ITEM 


EQU 


* 


OOOOBCI 


2692 






274 






AIS 


R9,2 


OOOOBEI 


C590 


0008 




275 






CLHI 


R9,8 


0000C2I 


4280 


FF9A ' 


=0000601 


276 






BL 


NXT. ITEM 


*OO0OC6I 








277 






B 


SET. 10 



GET NEXT CHARACTER. 



HAS ITEM "DRV#"? 

SO, THEN STORE AS IS. 

YES, THEN SHIFT BY i,. 

STORE ITEM IH DEVICE TABLE. 

BUB? ADDRESS TABLE POINTER. 

WAS LAST ITEM "CODE"? 

HO, GO STORE ITEM NOW. 

YES, CHECK VALIDITY OF DEV CODE. 

AT 2KD OF TABLE? 
YES, ERROR - RESTART. 
VALID DEVICE CODE? 
YES, THEN EXIT. 
NO, BUMP POINTER. 
CHECK NEXT CODE. 



HAS CODE FOB "NORMAL" DISC? 
YES, NOH GET CONTROLLER. 
SO, DON'T ASK FOR "CTLR". 

HAS CODE FOR FLOPPY? 
NO, THEN ASK FOR "SLCH". 
YES, ASK FOR "DRV#-. 



BOBP INDEX. 

ABE HE DONE YET? 

NO, GET THE NEXT ITEM. 

YES, SET-OP TO READ O.S. 



LSa02420 
LSa02430 
LSff024aO 
LSU02450 
LSU02460 
LSU02470 
LSu 02480 
LSU02490 
LSU02500 
LS002510 
LSn02520 
LSU02530 
L3y02540 
LSa02550 
LSU02560 
LSU02570 
L sue 2 580 
LSa02590 
LSU02600 
LSU02610 
LS002620 
LSU02630 
LSU02640 
LSU02650 
LSU02660 
LS00267P 
LSU0268b 
LS002690 
LSU02700 
LS002710 
LSD02720 
LSa02730 
LSD02740 
LSD02750 
LS'J02760 
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279 


* THE FOLLOWIN 


G CODE ACCESSES T 










280 


* AND LOADS THE SELCH, CONTROLE 










281 


* 










0000 


00C6I 




282 


SET. 10 


EQO 


* 


0000C6I 


«18F0 


897A 


=000A44I 


283 






LH 


HIS.TBSTSY 


OOOOCAI 


11F3 






284 






SLLS 


R15,3 


OOOOCCI 


E6FF 


8 5D2 


=0006fl2I 


28 5 






LA 


ai5,DTABLE(E15) 


OOOODOI 


732F 


0006 




286 






LHL 


S2.6tE15) 


OOOODUI 


733F 


0004 




287 






LHL 


R3.4(S15) 


0000D8I 


73(tF 


0000 




288 






LHL 


E4,0(R15) 


OOOODCI 


735F 


0002 




289 






LHL 


E5,2(R15) 


OOOOEOI 


C550 


0038 




290 






CLHI 


R5,X'38' 


OOO0E4I 


4280 


80EC 


=0001041 


291 






BL 


CK.DISC 




0000 


00E8I 




292 


MAGTAPE 


EQtJ 


* 


0000E8I 


2551 






293 






LCS 


R5,1 


OOOOEAI 


2«E0 






294 






LIS 


S14,0 


OOOOECI 


40 EC 


895C 


=000A4CI 


295 






STH 


B14, SWITCH 


OOOOFOI 


E6E0 


81E0 


=0002041 


296 






LA 


R14,0S.SIZE 


OOOOFlU 


DE40 


86C5 


=0007801 


297 






DC 


H4,HTCLEAR 


O0OOF8I 


4240 


83C6 


=0004021 


298 






BTC 


4, DO 


OOOOFCI 


9D4F 






299 






SSE 


R4,fi15 


OOOOFEI 


4210 


83C0 


=0004021 


300 






BTC 


1,D0 


0001021 


DE40 


86B9 


=0007BFI 


301 






OC 


R4,HT5EHD 


0001061 


DOOO 


88FA 


=000A04I 


302 






STM 


SO,RSAyE 


00010AI 


01F1 






303 






BALE 


S15,H1 


00010CI 


0779 






304 






DC 


Z(FHKS-'LODSSTRT) 


00010EI 


2400 






305 






LIS 


S0,0 




0000 


01101 




306 


GET.FSKS 


EQU 


* 


0001101 


41E0 


8440 


=0005541 


307 






BAL 


R14,GETC 


*000114I 


2115 






308 






BH 


ESD.FMfCS 


0001161 


2501 






309 






AIS 


S0,1 


0001131 


C500 


0003 




310 






CLHI 


SO, 3 


*00011CI 


2036 






311 






BHE 


GET.FBKS 




0000 


011EI 




312 


END.FHKS 


EQU 


* 


000 11 EI 


41 EO 


849C 


=0005BEI 


313 






BAL 


814,ASC.HEX 


0001221 


58 40 


38EE 


=000A14I 


314 






L 


S4,3SAYE+16 




0000 


01261 




315 


SKIP. 


>FK 


EQU 


* 


0001261 


2771 






316 






SIS 


R7,1 


*000128I 


2118 






317 






B« 


FHKS.DON 




0000 


012AI 




318 


WAIT. 


.F« 


EQU 


* 


00012AI 


9D4F 






319 






SSB 


H4,R15 


00012CI 


C4F0 


0010 




320 






NHI 


R15,X'10' 


*000130I 


2233 






321 






BZ 


WAIT.FM 


0001321 


DE40 


8686 


=0007BCI 


322 






OC 


E4,8TSKIP 


*000135I 


2208 






323 






B 


SKIP-FH 




0000 


01381 




324 


FMKS, 


■ DON 


EQU 


* 


0001381 


D100 


88C8 


=Q00A04I 


325 






LM 


R0,8SAVE 


00013CI 


E670 


87C0 


=0009001 


326 






LA 


E7,LIBBUFF 


00011*01 


E680 


88BB 


=0009FFI 


327 






LA 


R8,LI3BUFFE 


♦00014UI 








328 






B 


MAG. READ 



SET-UP rO READ OPERATING SYSTEM. 
CALCULATE INDEX INTO DEVICE TABLE. 

GET ADDRESS OF REQUESTED ENTRY. 
GET SELCH ADDEESS (OE FLOPPY #). 
GET CONTROLLER ADDRESS- 
GET DEVICE ADDRESS. 
GET DEVICE CODE. 
IF DEVICE CODE IS < OE = X'38' 
THEN DEVICE IS DISC. 

SET BAG TAPE SWITCH. 

SET SWITCH TO INDICATE 

READ L.I.B. 

GET VECTOR ADDRESS. 

CLEAR DEVICE. 

IF FALSE SYNC - NOT THEEE. 

IS DEVICE STILL AVAILABLE? 

NO, THEN EEEOE. 

REWIND THE TAPE. 

SAVE ALL REGISTERS. 

OUTPUT •FILEMARKS=". 

INITIALIZE COUNT. 

GET # OF FILEBARKS TO SKIP. 

EXIT IF CARRIAGE RETURN DETECTED. 

INCREMENT COUNT. 

IS IT 3 YET? 

NO, GET NEXT CHARACTER. 

CONVERT COUNT TO HEX. 
GET DEVICE NUMBER. 

ANY FILEBARKS LEFT? 

NO, THEN DON'T SKIP ANY SORE. 

WAIT FOR NO MOTION. 



SKIP 1 FILEMARK. 

CONTINUE UNTIL COUNTED OUT. 

RESTORE ALL REGISTERS. 
YES, GET BUFFER START ADDRESS. 
: GET BUFFER END ADDRESS. 
GO TO BAG TAPE HANDLER. 



LSU02780 
LSU02790 
LSU02800 
LSU02810 
LSU02820 
LSU02830 
LSU02840 
LSU02850 
LSU02860 
LSU02870 
LSU02880 
LSU02890 
LSU02900 
LSU02910 
LSU02920 
LSU02930 
LSU02940 
LSU02950 
LSU02960 
LSU02970 
LSU02980 
LSU02990 
LSU03000 
LSUOSOIO 
LSn03020 
LSU03030 
LSU03040 
LSU03050 
LSU03060 
LSU03070 
LSU03080 
LSU03090 
LSU03100 
LSU03110 
LSU03120 
LSU03130 
LSU03140 
LSU03150 
LSU03160 
LSn03170 
LSU03180 
LSa03190 
LSU03200 
LSU03210 
LSU03220 
LSU03230 
LSU03240 
LSU03250 
LSU03260 
LSU03270 
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LSH LOADER / SEGMENT 2 (BELOCATABLE) 



0001««I 
0001U6I 
*0001tAI 
00014CI 
0001501 
000151*1 
0001561 
00015AI 

00015EI 
*000162I 
0001641 
0001681 
00015AI 
*00016EI 
0001701 

00017UI 

0001761 

*00017AI 

*00017CI 

0001801 



00018UI 
0001881 
00018CI 
0001901 
*00019«I 
*000198I 
00019CI 



0001AOI 
0001A4I 
0001ASI 
0001AAI 
0001AEI 

0001B2I 



0000 01441 

9D4F 

C3F0 0010 

2233 

4100 931C =00046CI 

4800 88F8 =000A4CI 

2701 

4210 8046 =0001A0I 

4220 8026 =0001841 

4800 88F2 =O0OA54I 

2339 

41E0 8038 =0001AOI 

2701 

4000 88E6 =000A54I 

2333 

4300 FFDO =0001441 

0000 01741 

2402 

4000 88D2 =O00A4CI 

2470 

C880 OOFF 

4300 FFCO =0001441 

0000 01841 

41E0 8018 =0001AOI 

5580 88C4 =000A50I 

4330 81D0 =0003601 

4380 8336 =0004CAI 

CA70 0100 

CA80 0100 

4300 FFA4 =0001441 

0000 01A0I 

DE40 861A =0007BEI 

DE20 8619 =0007C1I 

9D4F 

C5F0 0004 

4230 8320 =0004021 

0000 01B2I 

9D2F 



330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

37 5 

376 

377 

378 

379 

380 

381 

382 



HAGSETIC TAPE OS-HANDLEK 



UPON FI8ST ENTRY, WILL BEAD FIEST BLOCK FOH VOLUME 
DESCRIPTOR CHECK. 

REG 7 - START OF BUFFER ADDRESS 

REG 3 - END OF BUFFER ADDRESS 

SWITCH - CONTAISS (ZERO) 

SECCMD ENTRY WILL READ ANY ADDITIONAL LIB'S TO LIB3UF 
TO BY-PASS THEM. THEN 03 HILL BE STORED FROM LOC 0. 
SWITCH - CONTAINS 1 



KAG.READ EQU 
SSfi 
THI 
BZ 
BAL 
LH 
SIS 
BM 
BP 



LH 

BZ 

BAL 

SIS 

STH 

BZ 

B 

EQU 

LIS 

STH 

LI 

LI 

B 



AMAGTE 



MAGRD.OS EQU 
BAL 
CL 
BE 
BKL 
AI 
AI 
B 

BEAD. MAG EQU 
DC 
OC 
SSB 
CLHI 
BHE 

WAIT. BAG EQU 
SSB 



R4,R15 
R15,X*10' 
HAG. READ 
RO,ADSELCH 
RO, SWITCH 
R0.1 

READ. MAG 
MAGRD.OS 

RO, NUM. LIBS 

AMAGTE 

R14, READ. MAG 

R0,1 

RO, HUH. LIBS 

AMAGTE 

MAG. READ 

* 

R0,2 

RO, SWITCH 

a7,0 

R8,255 

SAG. HEAD 



H14, READ. MAG 

H8,0S.EHD 

EXEC. OS 

UHRE 

R7,256 

R8,256 

SAG. BEAD 



R4,MTEEAD 

R2,SHG0ED 

R4,R15 

R15,X'04' 

CNFG 

R2,815 



WAIT FOR "NO MOTION* OH TAPE. 



ADDRESS THE SELCH. 
CHECK PROGRAM SWITCH. 

IF SWITCH WAS THEN READ FIRST LIB. 

IF SWITCH WAS 2 THEN READ OS. 

ELSE SWITCH WAS 1, SKIP L.I.B.'S. 

GET >* OF LIB'S TO SKIP. 

IF NONE, GO READ O.S. 

ELSE, READ A LOADER INFO BLOCK. 

DECREMENT COUNT 

NO, SAVE COUNTER 

FINISHED? 

GO BEAD NEXT LIB 

SET SWITCH TO INDICATE 

READ O.S. 

GET BEGINNING OF MEMORY 

THBO 256 BYTES 

GO READ FIEST OS BLOCK 



READ 1 SECTOR OF O.S. 
END OF LOAD? 
YES, EXECUTE THE O.S. 
NO, THEN ERROR. 
INCREMENT START ADDRESS. 
INCREMENT END ADDRESS. 
GO SET NEXT SEAD 



ISSUE SEAD CMD TO HIG TAPE. 

ISSUE READ CMD TO SELCH. 

IF SOI FALSE SYNC, CONFIG ERR3S. 



GET STATUS AND 



LS003290 
LSa03300 
LSU03310 
LSU03320 
LSU0333Q 
LSU03340 
LSu05350 
LSU03360 
LSU03370 
LSU03380 
LSU03390 
LSUQ3400 
LSU03410 
LSU03420 
LSU03430 
LSU03440 
LSn03450 
LSU03460 
LSU03470 
LSU03480 
LSU03490 
LSU03500 
LSU03E10 
LSU03520 
LSU03530 
LSU03540 
LSn03550 
LSU03560 
LSU03570 
LSn03580 
LSD03590 
LSU03600 
LSU03610 
LSU03620 
LSU03630 
LSU03640 
LSn03650 
LSU03660 
LSU03670 
L3U03680 
LSU03690 
LS003700 
LSn03710 
LS003720 
LSn03730 
LSU03740 
LSU03750 
LSa03760 
LSU03770 
LSU03780 
LSU03790 
LSU03800 
LSn03810 
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OOOIBUI 


2081 






383 


0001B6I 


DE20 


8606 


=0007C0I 


3811 


Q001BAI 


9B23 






385 


0001BCI 


9926 






386 


0001BEI 


3433 






337 


0001C0I 


0A63 






383 


0001C2I 


0568 






389 


0001C4I 


033E 






390 


0001C5I 


9D4F 






391 


0001C8I 


C3F0 


OOilO 




392 


0001CCI 


1230 


8190 


=0003501 


393 


0001DOI 


1»300 


82F6 


=000l(CAI 


394 



BTBS 


BSY, WAIT. BAG 


DC 


E2,SHCLEAR 


BDH 


R2,B3 


SHR 


E2,R6 


EXHR 


E3,H3 


AE 


E6,83 


CLR 


R5,R8 


BEE 


R14 


3SE 


R4,R15 


THI 


R15,X'40' 


B8Z 


EXEC, OS 


B 


OHRE 



PAGE 9 13:59:22 05/16/79 



LOOP UNTIL NOT BDSY. 

CLEAR THE SELCH. 

GET 13T BYTE OF FINAL ADDRESS. 

GET LAST 2 BYTES OF FINAL ADDRESS. 

COHBIHE BOTH SECTIONS TO 

GET FINAL ADDRESS. 

FINAL ADDRESS = END ADDRESS? 

YES, RETURN TO CALLER. 

NO, GET STATUS OF TAPE. 

SO, END-OF-FILE? 

YES, EXECUTE THE O.S- 

ELSE, UNSECOVERABLE ESEOE. 



LSU03820 
LSU03B30 
LSU03840 
LSU03850 
LSU03860 
LSU03870 
LSU03880 
LSU03890 
LSU03900 
LSU03910 
LSU03920 
LSn03930 
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LSO LOADEfi / SEGMENT 2 ( 8EL0CATiBLE) 





0000 OIDUI 




396 


CK.DISC 


EQU 


* 


OOOIDtl 


CB50 0034 




397 






SHI 


R5,X'34' 


*0001D8I 


2113 




398 






BK 


CK. DISCI 


0001 DAI 


1151 




399 






SLLS 


E5,1 


*0001DCI 


2302 




400 
401 


* 




B 


VD.READ 




0000 OIDEI 




402 


CK.DI3C1 


SQu 


« 


0001DEI 


2450 




403 






LIS 


R5,0 


*0001E0I 






404 
405 


* 




B 


VD.READ 




0000 OIEOI 




406 


VD.BEAD 


EQO 


* 


0001E0I 


E670 8618 = 


= 0007FCI 


407 






LA 


R7,VDBUF 


OOOIEtl 


E680 8713 ■- 


=0008FBI 


408 






LA 


H8,VDBUFE 


0001E8I 


24C0 




409 






LIS 


E12,0 


0001EAI 


41E0 8176 = 


=0003641 


410 






BAL 


E14,READ 


0001EEI 


DOOO 8812 = 


=0OOA04I 


411 






STM 


RO,RSAVE 


0001F2I 


5860 8606 = 


=0007FCI 


412 






L 


E6,VD.V0L 


0001F6I 


5060 855E = 


=0007581 


413 






STA 


a6,V0LFIL+4 


0001FAI 


01F1 




414 






BALB 


E15,81 


0001FCI 


074C 




415 






DC 


Z(V0LFIL-L0DRST8T) 


0001FEI 


F8E0 2020 ; 


2020 


416 






LI 


R14,C' 


00020UI 


08FE 




417 






LR 


S15,R14 


0002061 


DOEO 8852 ^ 


=000A5CI 


418 






STB 


R14,FILEHAKE 


00020AI 


50E0 8856 ■ 


=OO0A64I 


419 






ST 


E14,EXT 


00020EI 


2480 




420 






LIS 


R8,0 


0002101 


D280 8853 


=O00A67I 


421 






STB 


R8,EXT+3 


0002iai 


£650 8844 


=000A5CI 


422 






LA 


S5,FILESASE 




0000 02181 




423 


GET. 


FLNH 


EQO 


* 


0002181 


41E0 8338 


=0005541 


424 






BAL 


B14,GETC 


00021CI 


4210 804A 


=00026AI 


425 






3H 


GET. FILE 


0002201 


C570 002E 




426 






CLHI 


R7,C*.' 


*000224I 


2339 




427 






BE 


GET.EXr 


0002261 


C570 002F 




428 






CLHI 


R7,CV 


00022AI 


4330 8022 


=0002501 


429 






BE 


GET. ACT 


00022EI 


D275 0000 




430 






STB 


R7,0(R5) 


0002321 


2651 




431 






AIS 


E5,1 


*000234I 


220E 




432 
433 


* 




B 


GET.FLHM 




0000 02361 




434 


GET. 


■ EXT 


EQU 


* 


0002361 


E650 882A 


=00OA64I 


435 






LA 


R5,EXr 




0000 023AI 




436 


GET. 


.EXT1 


EQD 


* 


00023AI 


41E0 8316 


=0005541 


437 






BAL 


E14,GETC 


000 23 EI 


4210 8028 


=00026AI 


438 






BH 


GET. FILE 


00021*21 


C570 002F 




439 






CLHI 


R7,CV 


*0002lt6I 


2335 




440 






BE 


GET. ACT 


00021*81 


D275 0000 




441 






STB 


E7,0(R5) 


00024CI 


2651 




442 






AIS 


R5,1 


*0002l»EI 


220A 




443 
444 


* 




B 


GET.EXT1 




0000 02501 




445 


GET, 


.ACT 


EQU 


* 


0002501 


2480 




446 






LIS 


E8,0 


0002521 


2400 




447 






LIS 


R0,0 




0000 02541 




448 


GET 


.ACT1 


1 EQU 


* 



CALCULATE ISDEX TO SECTOR TABLE. 

IF < THEH 0. 

ELSE MOLTIPLT BI 2. 

GO READ VOLUME DESCRIFTOE. 



SET INDEX TO (2.5 OR 5). 
30 READ VOLUME DESCRIFTOE. 

READ VOLUME DESCRIPTOR. 
GET BUFFER START ADDRESS. 
GET BUFFER END ADDRESS. 
SET LOGICAL SECTOR SO TO C 
READ VOLUME DESCRIPTOR. 
SAVE ALL REGISTERS. 
GET VOLUME MAME, 
AND STORE IN MESSAGE. 
OUTPUT "VOL=XXXX,FILE=-. 

SET FILE NAME TO BLANKS. 



SET EXTENSION TO BLANKS. 
SET ACCOUNT *» TO ZERO. 

GET DESTINATION ADDB FOR FILENAME. 

GET A CHARACTER. 

EXIT IF CARRIAGE SETOEN DETECTED. 

IS IT A PERIOD? 

YES, GET EXTENSION. 

NO, IS IT A SLASH? 

YES, GET ACCOUNT NUMBER. 

NO, SAVE BYTE OF FILENAME. 

BUMP FILE NAME POINTER. 

AND GET NEXT CHARACTER. 



GET DESTINATION ADDR FOR EXTENSION. 

GET A CHARACTER. 

EXIT IF CARRIAGE RETURN DET^'XTED. 

IS IT A SLASH? 

YES, THEN GET ACCOUNT. 

NO, STORE BYTE OF EXTENSION. 

BUMP EXTENSION POINTER, 

AND GET NEXT CHARACC ER. 



INITIALIZE CHARACTER STRING. 
INITIALIZE COUNT. 



LSU03950 

LSn03960 

LSn03970 

LSU03980 

LSU03990 

LSU04000 

LSU04010 

LSUOU020 

LSU04030 

LSU04040 

LSU04050 

LS004060 

LSU04070 

LSU04080 

LSU04090 

LSU04100 

LSU04110 

LSU04120 

LSU04130 

LSU04140 

LSU04150 

LSU04160 

LSU04170 

LSU04180 

LSU04190 

LSU04200 

LSU04210 

LS004220 

LSU04230 

LSU04240 

LSU04250 

LSU04260 

LSU04270 

LSU04280 

LSn04290 

LSU04300 

LS004310 

LS004320 

LSU04330 

LSU04340 

LSU04350 

LSU04360 

LSU04370 

LSU04380 

LSU04390 

LSU04400 

LSnO4410 

LSU04420 

LSU04430 

LSU04440 

LS004450 

LSU04460 

LSn04470 



PERKIK-ELSEE SERIES 3200 LSD LOADER, 03-235M91B00-00 
LSD LOADER / SEGMENT 2 (RELOCATABLE) 
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000251*1 mEO 82FC =00055IH 

*000258I 2115 

00025&I 2601 

00025CI C500 0003 

*000260I 2036 

0000 02621 

0002621 ItlEO 8358 =0005BEI 

0002661 D270 87FD =OO0A67I 
*00026il 



0002641 
00026EI 
0002721 

0002761 
00027AI 
00027SI 
0002821 

00028W 
0002881 

*00028CI 
00028EI 

*0Q0292I 
0002941 
0002981 

*00029CI 
000 29 EI 
0002A2I 
0002A4I 

*0002A8I 

0002AAI 
0002AEI 
000 2BOI 
0002341 
0002B8I 

0002BCI 



0OO2C0I 



0002C4I 
0002C8I 
0002CCI 
0002DOI 

0002D4I 
0002D8I 



0000 
D100 

seco 

4330 

0000 

E670 

41E0 

E660 

2405 

0000 

D376 

C370 

233F 

C370 

213C 

DIDO 

55D6 

2137 

55E6 

2134 

55F6 

233C 

0000 

CA60 

2701 

4230 

58 CO 

4230 

0000 

4300 



026AI 

8796 =00OA04I 

8592 =0008041 

8046 =0002BCI 

02761 

8582 =0007FCI 

80E6 =0003641 

857E =0008001 

02841 

0024 

0010 

OOEO 

87C4 =000A5CI 
0000 

0004 

0008 

02AAI 
0030 

FFDO =0002841 

8544 =0007FCI 

FFBA =0002761 

02BCI 

81FA =0004BAI 



0000 02C0I 
58C6 OOOC 



5060 8634 =0008FCI 

E670 8634 =0009001 

E680 872F =0009FFI 

41E0 8090 =0003641 

0000 02D4I 

D3F0 8629 =0009011 

0855 



449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

48 5 
486 
487 
488 
489 
490 
491 
492 
493 

49 4 
495 
496 
497 
498 
499 
500 
501 



ACT. END 



READ.DIR 



CK.ENTRI 



BAL 
BK 
AIS 
CLHI 

BNE 
EQD 
BAL 
STB 
B 



GETiFILE E^L' 
LS 
LDA 
BZ 
EQU 
LA 
BAL 
LA 
LIS 
EQD 
LB 
THI 
BZ 
THI 
BSZ 
LM 
CL 
BSE 
CL 

BNES 
CL 
BE 
EQD 
AHI 
SIS 
BNZ 
LDA 
BNZ 
EQD 
B 



NEXT.DIR 



HO. OS 



OS. FOUND EQD 
LDA 



R14,GETC 
ACT. END 
B0,1 
BO, 3 
GET.ACT1 
* 

R14,ASC.HEX 
R7,EXT+3 
GST. FILE 



R0,RSAyE 

B12,¥D.FDP 

NCOS 

• 

R7,TDBUF 
814, BEAD 
B6,VDB0F+4 
HO, 5 

* 

R7,DIB.ATRB(R6) 

B7,DIRA.ACH 

SEXr.DIR 

B7,X'E0' 

NEXT.DIR 

fi13,FILENAHE 

R13,DIR.FNM(R6) 

NEXT.DIH 

R14,DIfi.FNM+4(R6) 

NEXT.DIR 

R15,DIR.EXT(B6) 

OS.FODND 

36,43 

S0,1 

CK.ENTSY 

R12,VDSDF 

READ.DIR 



FILNTFND 



B12,DIR.FLBA(E6) 



GET ACCOUNT NDBBER. 

EXIT IF CARfilAGE RETORN DETECTED. 

BDBP COUNT. 

3 CHARACTERS lET? 

NO, GET NEXT ONE. 

CONVERT ACCT # TO HEX. 

STORE THE ACCODNT NUMBER. 

GO SEE IF HE CAN FIND THE O.S. 

SEARCH DIRECTORY FOR PROPER O.S. 
RESTORE ALL REGISTERS. 
IS THERE A DIRECTORY? 
NO, THEN ERROR. 

GET START ADDR (H8) = END ADDR. 
READ A DIRECTORY SECTOR. 
GET POINTER TO 1ST DIRECTORY ENTRY. 
INITIALIZE LOOP COUNTER. 

GET ATTRIBDTE INFOBHATION. 

IS THIS ENTRY ACTIYE- 

NO, CHECK NEXT ONE. 

YES, IS IT A CONTIGUODS FILE' 

NO, CHECK NEXT ENTRY. 

YES, GET FILENAHE. EXT/ACT. 

IS IT POSSIBLY THIS FILE? 

NO, CHECK NEXT ENTRY. 

YES, DOES THE 2ND HALF MATCH? 

NO, CHECK NEXT ENTRY? 

YES, PROPER EXTENSION/ACCT? 

YES, THEN WE'VE FOUND THE O.S. 

HO, BUSP DIRECTORY POINTER. 

DECREMENT THE ENTRY CCDNIER. 

IF NOT DONE, CHECK NEXT ENTRY. 

HAS THIS THE LAST DIRECTORY ENTRY? 

NO, GET THE NEXT ONE. 

YES, THEN O.S. NOT FODND. 

INDICATE O.S. NOT FOUND. 

O.S. FOUND - DETERMINE IT'S SIZE. 
PICK DP FILE 1ST LBA 



BEAD IN FIRST LIB RECORD TO DETERMINE NUMBER TO SKIP 



OS. SIZE 



ST 

LA 

LA 

BAL 

EQD 

LB 

IR 



R6,DIRSAVE 
R7,LIBBDFF 
B8,LIBBUFFE 
R14,READ 



SAVE DIRECTORY POINTER 
POINT TO START OF BUFFER 
POINT TO END OF BUFFER 
GET LIB RECORD 



R15,LIBBUFF+LIB.HLIB GET # OF L.I.B. 
85, R5 HAG TAPE O.S.? 



LSU04480 

LSU04490 

LSD04500 

LSD04E10 

LSD04520 

LSU04530 

LSD04540 

LSD04550 

LSU04560 

LSD04570 

LSU04580 

LSU04590 

LSU04600 

LSU04610 

LSD04620 

LSD04630 

LSD04640 

LSD04650 

LSD04660 

LSU04670 

LSD04680 

LSD04690 

LSD04700 

LSa04710 

LSD04720 

LSD04730 

LSU04740 

LSU04750 

LSD04760 

LSD04770 

LSU04780 

LSU04790 

LSD04800 

LSU04810 

LSD04620 

LSD04830 

LSU04840 

LSD04850 

LSU04860 

LSU04870 

LSD04880 

LSU04890 

LSD04900 

LSU04910 

LSU04920 

LSU04930 

LSU04940 

LSD04950 

LSD04960 

LSU04970 

LSD04980 

LSU04990 

LSU05000 



PEBKIS-EIMEH SEHIES 3200 LSU LOADER, O3-235S91R00-0O 
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LSI! 


LOADER / SEGHEHI 2 (i 


JELOCAl 


'AB 


LE) 








*0002DAI 
0002DCI 


2317 

5880 862C = 


=00090CI 


502 
503 








BNB 
L 


DISCOS 
R8,LIBBUFF+LIB.SEGS 


0002E0I 


2401 




504 








LIS 


H0,1 


0002E2I 


4000 8766 = 


=000A4CI 


505 








STH 


RO, SWITCH 


*0002E6I 


2309 




506 
507 


* 






B 


CALC. SIZ 




0000 02E8I 




508 


CISC. 


OS 


EQU 


* 


0002E8I 


5860 8610 ■ 


=0008FCI 


50 9 








L 


H6,DIRSAVE 


0002ECI 


58C6 OOOC 




510 








L 


R12,DIR.FLBA(R6) 


000 2F0I 


5386 0010 




511 








L 


R8,DIB.LLBA(86) 


0002Fm 


0B8C 




512 








SR 


R8,R12 


0002F6I 


OACF 




513 








AR 


R12,R15 




0000 02F8I 




514 


CALC. 


SIZ 


EQU 


* 


0002F8I 


27F1 




515 








SIS 


R15,1 


0002FAI 


40F0 8756 


=000A54I 


516 








STH 


R15, NUM. LIBS 


0002FEr 


0B8F 




517 








SR 


R8,R15 


0003001 


1188 




513 








SLLS 


R8,3 


0003021 


2781 




519 








SIS 


R8,1 


0003041 


5080 8748 


=0OOA50I 


520 








ST 


S8,0S. END 


0003081 


2681 




521 
522 


* 






AIS 


R8,1 








523 


* 


TEST FROM TOP OF LOADER TO TOP 0] 








524 


* 










00030 AI 


DOOO 86F6 


=000AO4I 


525 








STN 


RO,HSAVE 


*00030EI 


CA80 0A6O 




526 








AI 


E8,L0DRE!(D-L0DaSTRT 


000 3121 


0828 




527 








L9 


82, R8 


0003141 


E6D0 8750 


=000A68I 


528 








LA 


R13,L0DBEND 


0003181 


50D0 873C 


=000A58I 


529 








ST 


R13,ENDL0DR 


00031CI 


41 EO 82E2 


=0006021 


530 
531 


* 






BAL 


R14,HES.TEST 








532 


* 


RELOCATE LOADER ABOVE O.S. 








533 


* 










*000320I 


CB80 0A60 




534 








SI 


R8,L0DREND-L0DRSTHT 


0003241 
♦0003281 


E620 FCEO 
C830 OA60 


=0000081 


535 
536 








LA 
LI 


R2,L0DRSTRT 
H3,L0DREND-LDDRSTRT 




0000 032CI 


537 


HOVE 


•LDS EQU 


* 


00032CI 


5802 4300 


OOOO 


538 








L 


R0,0(R2,R3) 


0003321 


5008 4300 


0000 


539 








ST 


RO,0(R8,R3) 


0003381 


2734 




540 








SIS 


H3,4 


*00033AI 


2217 




541 








B8H 


MOVE.LDB 


00033CI 
•0003401 


D100 86C4 
CA80 033E 


=OOOA04I 


542 
543 








LH 

AAI 


ROrRSAVE 
R8,GET.OS-L0DRSTRT 


0003441 


0308 




544 








BB 


R8 



HO, THEN HOST BE DISC. 

GET SEGMENT SIZE. 

SET S«ITCH TO BYPASS LIB'S 

IF MORE THAS ONE. 

GO COMPOTE OS SIZE. 



RESTORE DIHECTOHY POINTER 
GET 1ST SECTOR # IN FILE. 
GET LAST SECTOR # IN FILE. 
GET SIZE OF O.S. IN SECTORS. 
ADJUST FOa L.I.B RECORDS. 

ALLOW FOB l.I.B. ALREADY BEAD. 
SAVE REMAISING # OF L.I.B. 'S. 
ADJUST SIZE FOR L.I.B. RECORDS. 
SECT0RS*256 = BYTES. 
CALCOLATE END ADDR FOR MAS BEAD. 
SAVE BYTE LENGTH OF O.S. 
READJUST FOR MEMORY TEST. 

! OS 

SAVE RESISTEBS 

ALLOW FOR LOADER RELOCATION 

GET END ADDRESS. 

GET START ADDRESS. 

SAVE FOR DSE AFTER RELOCATION. 

TEST MESOBI 



CORRECT OPPSa LIMIT 
LOAD START ADDRESS 
GET LENGTH OF HOVE. 

LOAD DATA 

STORE DATA 

DECREMENT LENGTH. 

AND C0MTIS3E ONITL COUNTED OOT. 

RESTORE REGISTERS. 

GET ADD8ESS OF RELOCATED LOADER. 

GO TO RELOCATED LOADER. 



LSO05O1O 

LSU05020 

LSOOSOSO 

LSa05040 

LSU05050 

LSU05060 

LSU05070 

LS005080 

LSU05090 

LSU05100 

LSU05110 

LSU05120 

LSU05130 

LSU05140 

LSU05150 

LSU0516C 

LS00517Q 

LS005180 

LS005190 

LS005200 

LSUO5210 

LSU05220 

LSU05230 

LS005240 

LSU05250 

LSU05260 

LS005270 

LS005280 

LS005290 

LS005300 

LSa05310 

LSU05320 

LS005330 

LSD05340 

LSD05350 

LSU05360 

LSU05370 

LS0053B0 

LSU0539Q 

LSU05400 

LS00541C 

LS005420 

LSU05430 



PERKIH-ELMEH SERIES 3200 LSO LOADEH, 03-235M91HOO-00 
LSU LOADER / SEGHEHT 2 (RELOCATABLE) 



0000 03461 
0003461 DOOO 86BA =000A04I 
00034il 
00034*1 24D0 



00034CI 5820 8708 =000A58I 

0003501 41 EO 82AE =0006021 

0003541 D100 86AC =000A04I 

0003581 2781 

00035AI 2470 

00035CI 41E0 8004 =0003641 

0000 03601 

0003601 4300 0060 



546 


GET. 


OS 


EQII 


* 


547 






STK 


RO,ESAVE 


548 






IFZ 


TEST 


549 






LIS 


R13.0 


550 






ELSE 




552 






EHDC 




553 






L 


R2,E»DL0DE 


554 






BAL 


R14,HE11.TESr 


560 






La 


E0,8SAVE 


561 
562 






SIS 
LIS 


B8,1 
R7,0 


563 






BAL 


R14,READ 


564 


EXEC 


.OS 


EQO 


* 


565 






B 


OS. START 
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SAVE ALL BEGISTESS. 
GET START ADDRESS. 



GET END ADDRESS. 

TEST 8EM0RT THAT HELD LOADER. 

RESTORE ALL REGISTERS. 

GET END ADDRESS OF O.S. 

GET START ADDRESS OF O.S. 

GO READ THE O.S. 

EXECUTE THE O.S. 



LStJ05450 
LSU05460 
LSa05470 
LS005480 
LS005490 
LSa05510 
LS005520 
LSD05530 
LSn05590 
LSa05600 
LSaO5610 
LS005620 
LSU05630 
LSIJ05640 



PERKIK-EIMES SEBIES 3200 LSU LOADER, 03-235S91B00-00 



PAGE ia 13:59:22 05/16/79 



LSU 


LOADER / SEGHEHT 2 (EELOCM 


■ABLE) 








0000 03641 


567 


BEAD 


EQa 


* 


0003641 


0855 


568 




LR 


R5,85 


0003661 


4210 FDDA =0001441 


569 




BH 


HAG. READ 


00036AI 


C550 0006 


570 




CLHI 


B5,X'37*-X'34'*2 


00036EI 


4330 8113 =00048AI 


571 




BE 


FLP.BEAD 


0003721 


08AC 


572 




LB 


aiO,R12 


■i 0003741 


4DA5 8450 =0007061 


573 




DH 


S10,SECCYL(R5) 


0003781 


089B 


574 




LB 


a9,R11 


? 00037AI 


4DA5 8450 =0007CEI 


57 5 
576 


* 


DH 


B10,SECia:<(R5) 


00037EI 


0855 


577 




LB 


B5,R5 


0003801 


4220 8038 =0003BCI 


578 
579 


* 


BP 


BDSK2 






580 


* 2.5 OR 


10 M3 


DISK INPUT SOUTI 






581 


* 






0003341 


DE30 8438 =0007COI 


582 




DC 


E3,CTE£SET 


0003881 


4240 8136 =0004C2I 


583 




BTC 


4,D'J 




0000 038CI 


584 


HAIT10 


EQU 


* 


00038CI 


9D3F 


58 5 




SSfi 


E3,R15 


00038EI 


2221 


586 




BFBS 


2,HAIT10 




0000 03901 


587 


WAIT 15 


EQU 


* 


0003901 


9D4F 


53 8 




SSB 


S4,E15 


0003921 


4210 812C =0004C2I 


589 




BTC 


1,DU 


0003961 


C3F0 0010 


590 




THI 


B15,X'10' 


*00039AI 


2035 


591 




BNZ 


HAIT15 


00039CI 


11B5 


592 




SLLS 


B11,5 


000 39EI 


06AB 


593 




OR 


R10,R11 




0000 03AOI 


594 


EDKL00P1 


EQU 


* 


0003AOI 


9849 


59 5 




WHR 


H4,R9 


0003A2I 


4240 811C =0004C2I 


596 




BTC 


4,DU 


0003A6I 


DE40 8419 =0007C3I 


597 




OC 


R4,D1SEEK 




0000 03AAI 


598 


HAIT1 1 


EQU 


* 


0003AAI 


9D3F 


599 




SSB 


B3,R15 


0003ACI 


2221 


600 




BFBS 


2,HAIT11 




0000 03AEI 


601 


MAIT12 


EQU 


* 


0003AEI 


9D4F 


602 




SSB 


B4,R15 


0003B0I 


4270 8116 =0004CAI 


603 




BTC 


7,UHRE 


0003B4I 


2083 


604 




BTBS 


BSY,WAIT12 


0003B6I 


4160 805E =0004181 


605 




BAL 


B6,DKC0H«0S 


♦0003BAI 


220D 


606 
607 


* 


B 


BDKL00P1 




0000 03BCI 


608 


HDSK2 


EQU 


* 


0003BCI 


9D4F 


609 




SSB 


B4,B15 


0003BEI 


C3F0 0019 


610 




THI 


E15,X'19' 


0003C2I 


4230 8104 =0004CAI 


611 




BHZ 


UNBE 


0003C6I 


C5F0 0004 


612 




CLHI 


B15,X*04' 


0003CAI 


4330 80F4 =0004C2I 


613 




BE 


DU 




0000 03CEI 


614 


EDKL00P2 EQU 


* 


000 3CEI 


DE40 83F2 =0007C4I 


615 




OC 


R4,D2RATTN 




0000 03D2I 


616 


HAIT21 


EQU 


* 


0003D2I 


9D3F 


617 




SSB 


E3,R15 


0003D4I 


C5F0 0004 


618 




CLHI 


R15,X'04' 


0003D8I 


4330 80E6 =0004C2I 


619 




BE 


DU 



.MAG TAPE O.S.? 

lES, THEK BEAD FROM MAG TAPE. 

NO, 13 IT A FLOPPT DISC? 

lES, GO TO FlOPPr SIAD ROUTINE. 

HO, SET-UP CYLISDER:TBACK:SECTOB. 

(B9) = CrLIMDEE. 

(RIO) = SECTOR. 

(BID = TRACK. 

IS IT 67 MB OB LARGEB? 



BESET C0MTEOLLE5 

IF FALSE SYNC - SO COKTSOLLER. 

GET CONTROLLER STATUS 
AND iJAIT FOR IDLE. 

GET STATUS OF DEVICE. 

IF UNAVAILABLE, THEN EEBOB. 



SEND CYLINDER * TO DISC. 
IF FALSE SYNC - MO DEVICE. 
ELSE, ISSUE A SEEK. 

GET CONTROLLER STATUS 
AND HAIT FOR IDLE. 

GET DEVICE STATUS. 
IF "SEEK INCOMPLETE" - EBBOR. 
ELSE, WAIT FOE DISC READY. 
GO TO DISC READ EOUTIHE. 
BEAD NEXT CYLINDER. 

SET-UP READ FOE 67BB OB 256KB DISC. 

GET STATUS OF DEVICE. 

SAFE? READY? OH-LINE? 

HO, EBBOR. 

IS DEVICE AVAILABLE? 

NO, EBROa. 

RESET ATTENTION FLI..' FLOP 

GET CONTROLLEB STATUS. 
FALSE SYNC? 
YES, THEN EEBOB. 



LSU05660 

LSUQ5670 

LSU05680 

LSU05690 

LSU05700 

LSU05710 

LSU05720 

LSU05730 

LSU05740 

LSU05750 

LSU05760 

LSU05770 

LSU05780 

LSU0579C 

LSU0580C 

LSU05810 

ISU05820 

LSU05830 

LSU05e4C. 

LSU0585C 

LSU0586C 

LSU0587G 

LSU05880 

LSU05890 

LSU0590C 

LSU05910 

LSU05920 

LSU05930 

LSU05940 

LSU05950 

LSU05960 

LSU05970 

LSU05980 

LSU05990 

LSU06000 

LSU06010 

LSU06020 

LSU0603G 

LSU06040 

LSU0605G 

LSU06060 

LSU06070 

LSU06080 

LSU06090 

Lsuoeioo 

LSU06110 
LSU06120 
LSU06130 
LSU06140 
LSU06150 
LSU06160 
LSU06170 
LSU06180 



PEBKIN-ELKER SERIES 3200 LSH lOADER, 03-235H91E00-00 
LSD LOADER / SEGMEHT 2 (RELOCATABLE) 



0003DCI 


2225 






620 




BFBS 


2,HAIT21 


0003DEI 


9849 






621 




»HR 


R4,a9 


0003EOI 


DE40 


83E2 


=0007C6I 


622 




OC 


R4,D2SETCrL 




0000 


03E4I 




623 


HAir22 


EQU 


* 


0003EIH 


9D3F 






624 




SSR 


83,R15 


0003E6r 


2221 






625 




BFBS 


2,iJAIT22 


0003E8I 


DE40 


83D9 


=0007C5I 


626 




OC 


B4,D2RHEAD 




0000 


03ECI 




627 


WAIT23 


EQD 


* 


0003ECI 


9D3F 






628 




SS8 


R3,815 


0003EEI 


2221 






629 




BFBS 


2,HAII23 


0003F0I 


984B 






630 




9HR 


R4,g11 


0003F2I 


DE40 


83D1 


=0007C7I 


631 




OC 


H4,D2SETHED 




0000 


03F6I 




632 


HAIT24 


EQU 


* 


0003F6I 


9D3F 






633 




SSR 


R3,H15 


0003F8I 


2221 






534 




BFBS 


2,HAIT24 


0003FAI 


DE40 


83C5 : 


=0007C3I 


635 




OC 


H4,D2SEEK 




0000 


03FEI 




636 


WAIT25 


EQO 


* 


0003FEI 


9D3F 






637 




SSR 


83,R15 


0004001 


2221 






638 




BFBS 


2,HAIT25 




0000 


04021 




639 


HAIT26 


EQO 


* 


0004021 


9D4F 






640 




SSR 


H4,R15 


000 4041 


2081 






641 




BTBS 


BSI, HAIT26 


0004061 


C3F0 


0053 




642 




THI 


R15,X'53* 


00040AI 


4230 


80BC : 


=0004CAI 


643 




BNZ 


UNRE 


00040EI 


08DB 






644 




L8 


ai3,R11 


0004101 


11 DA 






645 




SLLS 


R13,10 


0004121 


06D9 






646 




OR 


813, R9 


0004141 


E660 


FFB6 = 


=0003CEI 


647 




LA 


86,KDKL00P2 


'0004181 








648 
649 


* 


B 


DKCOMMON 




0000 


04181 




650 


DKCOMHON 


EQU 


* 


0004181 


4100 


80 50 = 


=00046CI 


651 




BAL 


RCADSELCH 


00041CI 


0855 






652 




LR 


R5,R5 


00041EI 


2124 






653 




EPS 


C0BS1 


0004201 


9849 






654 




WHR 


84, R9 


0004221 


9A3A 






655 




WDR 


23,810 


0004241 


2303 






656 
657 


* 


B 


C0HN2 




0000 


04261 




558 


COSKI 


EQU 


* 


0004261 


9A3A 






659 




WDR 


83,810 


0004281 


983D 






660 




HHR 


H3,813 




0000 


042AI 




661 


C0MN2 


EQU 


* 


00042AI 


DE30 


8394 = 


=0007C2I 


662 




OC 


83,CTREAD 


00042EI 


DE20 


838F = 


=0007C1I 


663 




OC 


a2,3HG08D 


0004321 


9D3F 






664 




SSR 


83,815 


0004341 


C5F0 


0004 




565 




CLHI 


815,X'04' 


0004381 


4230 


8096 = 


=0004021 


666 




BHE 


CMFS 




0000 


043CI 




667 


HAIT31 


EQU 


* 


00043CI 


9D2F 






668 




SSR 


82,815 _ 


00043EI 


20 81 






669 




BTBS 


BSY,HAIT31 


0004401 


DE20 


837C = 


=0007C0I 


670 




OC 


B2,SHCLEAH 


000 4441 


9B20 






671 




RDH 


R2,R0 


0004461 


992D 






672 




RH8 


R2,813 
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NO, WAIT F08 CONTROLLER IDLE. 
SEND CYLINDER # TO DEVICE. 
SET CYLINDER. 

GET CONiaOLLEB STATUS 
AND HAIT FOR IDLE. 
CLEAR HEAD 8EGISTE8. 

GET CONIEOLLER STATUS 
AND HAIT FOR IDLE. 
SEND HEAD # TO DEVICE. 
SET HEAD. 

GET CONTROLLER STATUS 
AND WAIT FOR IDLE. 
ISSUE A SEEK. 

GET CONTROLLER STATUS 
AND WAIT FOR IDLE. 

GET DEVICE STATUS 

AND WAIT FOR NOT BUSY. 

UNSAFE? SEEK INC? NOT READY? 

IF ANY, THEN ERROR. 

ELSE, GET TBACK #, 

AND COHBINE WITH CYLINDER. 

GET RETURN ADDBESS, 
AND BEAD FROM THE DISC. 

COMMON DISC BEAD 80UTINE. 

ADDRESS THE SELCH. 

IS DISC 67MB OR LABGES? 

YES. 

NO, SEND THE CYLINDE8 #. 

: SEND THE SECTOR #. 



BEAD -> CTRL 

GO £ READ -> SELCH 

IF NOT FALSE SYNC ON COSTBOLLEB, 

THEN CONFIG EBROR. 



HAIT FOa SELCH NOT BUSY. 

CLEAR THE SELCH. 

READ 1ST BYTE 0? END ADR (0;23<-0) 

READ THE BEST OF END ADR (0:16<-0) 



LSU06190 

LSU06200 

LSU06210 

LSU06220 

LSU06230 

LSU06240 

LSU06250 

LSU06260 

LSU06270 

LSU06280 

LSU06290 

LSU06300 

LSU06310 

LSH06320 

LSU06330 

LSU06340 

LSU06350 

LSU06360 

LSU06370 

LSU06380 

LSU06390 

LSU06400 

LSU06410 

LSU06420 

LSU06430 

LSU06440 

LSa06450 

LSU06460 

LSU06470 

LSU06480 

LSU06490 

LSU06500 

LSU06510 

LSU06520 

LSU06530 

LSU06540 

LSU06550 

LSU06560 

LSU06570 

LSU06580 

LSU06590 

LSU06600 

LSU06610 

LSU06620 

LSU06630 

LSU06640 

LSU06650 

LSU06660 

LSU06670 

LSU06680 

LSU06690 

LSU06700 

LSU06710 
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LSO 


LOADER / SEGMENT 2 ( 


BELOCi 


OOOUltSI 


34CC 






673 


OOQltltAI 


060D 






674 




0000 


044CI 




675 


00044CI 


9D3F 






676 


OOOtUEI 


2221 






677 


OOOUSOI 


4210 


8076 ■■ 


=O004CAI 


678 


000U54I 


C3F0 


0010 




679 


0004581 


033E 






680 


00045M 


OB07 






681 


00045CI 


2604 






682 


00045EI 


C400 


FFOO 




683 


0004621 


0A70 






684 


0004641 


2691 






685 


0004661 


24A0 






686 


0004681 


24B0 






687 


00046AI 


0306 






688 



WAIT32 



EXHS 


R0,B0 


OB 


B0,R13 


EQU 


* 


SSR 


B3,R15 


BFBS 


2,HAIT32 


BTC 


1,USRE 


THI 


R15,X'10' 


BZR 


B14 


SR 


R0,B7 


AIS 


R0,4 


NHI 


RO.X'FFOO" 


AR 


H7,R0 


AIS 


R9,1 


LIS 


R10,0 


LIS 


R11,0 


BR 


B6 



SHIFT 1ST BYTE LEFT BI 1 HALFUOSD. LSU06720 

GET FULL ENDING ADDRESS. LSU06730 

LS006740 

GET COHTROLLES STATUS LSU06750 

AND WAIT FOR IDLE. LSU06760 

IF DATA TRANSFER ERROR - ERROR. LSU06770 

CYLINDEB OVEaFLOW? LS006780 

NO, RETORN LSU06790 

YES, GET LENGTH OF DATA BLOCK READ. LS006800 

. L3a06810 

ADJUST TO 256-BITE SOUNDAEY. LSU06820 

GET NEW START ADDRESS. LSU06830 

INCREMENT CYLINDER NUMBER. LSU06840 

INITIALIZE SECTOR- LSU06850 

INITIALIZE TRACK. LSU06860 

SET-UP TO READ AGAIN. LSU06870 



PESKIN-ELSEB SEBIES 3200 LSU LOADER, 03-235M91BOO-00 
L30 LOADER / SEGHENT 2 (RELOCATABLE) 





0000 


046CI 




690 


SDSELCH 


EQD 


* 


000U6CI 


DE20 


8350 - 


=0007COI 


691 






OC 


R2,3HCLEAR 


000U70I 


4240 


804E = 


=0004C2I 


692 






BTC 


4,DD 




0000 


04741 




693 


SLC, 


HAIT 


EQU 


* 


0O0K74I 


9D2F 






694 






SSR 


E2,815 


000«7SI 


2081 






695 






BIBS 


BSY, SLC. WAIT 


000U78I 


3477 






696 






EXHB 


87, E7 


00047AI 


9A27 






697 






WDR 


R2,R7 


00047CI 


3477 






698 






EXHB 


87, R7 


000a7EI 


9827 






699 






HHR 


B2,a7 


0001*801 


3488 






700 






EXHR 


R8,B8 


0001*821 


9A28 






701 






WDR 


B2,R8 


000 tew 


3488 






702 






EXHR 


R8,88 


000 48 61 


9828 






703 






HHB 


R2,B8 


0004881 


0300 






704 






BR 


BO 
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ADDRESS SELCH SDBSOUTINE. 

CLEAR THE SELCH. 

IF FALSE SYNC, SELCH NOT THERE. 

GET SELCH STATUS ARD 
LOOP UNTIL NOT Basr. 
SEND STABT ADDRESS TO SELCH. 



SEND END ADDRESS TO SELCH. 



BETOBH TO CALLER. 



LSn06890 
LS006900 
LSD06910 
LSa06920 
LSn06930 
LS006940 
LSD06950 
LS006960 
LStI06970 
LSU0e980 
LS006990 
LS007000 
LSa07010 
LS007020 
LS007030 



PE8KIH-ELMEB SERIES 3200 LSU LOADSB, 03-235a91ROO-00 
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LSU 


lOADEB / SEGMENT 2 ( 


EELOC! 




0000 


048AI 


706 


OOOUfiAI 


9D4F 




707 


000«8CI 


4320 


8032 =0004C2I 


708 


OOQltQOI 


CACC 


0001 


709 


OQOI»9l»I 


984C 




710 


000M96I 


4240 


3028 =0004C2I 


711 


000a9AI 


C8F2 


0001 


712 


oooagEi 


9E4F 




713 


0004AOI 


0B78 




714 




0000 


04A2I 


715 


0004A2I 


9D4F 




716 


♦OOOHAUI 


2081 




717 


OOOHASI 


DB48 


4700 0000 


718 


OOOUACI 


2671 




719 


*000'»AEI 


2226 




720 


0004301 


24F7 




721 


0004321 


9E4F 




722 




0000 


04341 


723 


0004B4I 


9D4F 




724 


0004361 


2221 




725 


0004B8I 


030E 




726 



FLP. 



FlP. 



FLP. 



READ 


EQU 


* 




SSB 


B4,R15 




BFC 


2, DO 




AHI 


B12,1(B12) 




WHB 


fi4,S12 




BTC 


4, Da 




LHI 


ai5,1(R2) 




OCB 


B4,ai5 




SB 


37,38 


DATA 


EQU 


* 




SSB 


B4,B15 




BTC 


3SY, FLP. DATA 




ED 


S4,0<R8,B7) 




AIS 


57,1 




BNP 


FLP. DATA 




LIS 


HI 5, 7 




OCR 


a4,ai5 


HAIT 


EQU 


* 




SSB 


34,815 




BFBS 


2, FLP. WAIT 




BE 


R14 



FLOPPI READ aODTINE. 

IF FLOPPY HOT IDLE 

THEN EEBOB. 

CALCULATE BECORD NUKBEB, 

AND SEND IT TO THE FLOPPY. 

IF FALSE SYNC - NO DEVICE. 

GET THE HEAD COIIflA.iD, 

AND SEND IT TO THE FLOPPY. 

GET 3UFFEB INDEX. 

GET STATUS. 

LOOP UNITL NOT BUSY. 

READ A BYTE. 

BUM? BUFFER INDEX, 

AND BEAD UNTIL COUNTED 001. 

ISSUE STOP COSBAND. 



GET THE STATUS AND 
WAIT UNTIL IDLE. 



LSno7050 
LSU07060 
LSU07070 
LSU07080 
LSU07090 
LSU07100 
LSU07110 
LSU07120 
LSU07130 
LSU07140 
LSU07150 
LSU07160 
LSU07170 
LSU07180 
LSU07190 
LSU07200 
LSn07210 
■LSU07220 
LS007230 
LSU07240 
LSU07250 
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LSO 


LOADER / SEGHEST 2 ( 


[RELOCA] 


?ABLE) 










728 


* ERROR 


ROUTINES 






729 


* 










730 


* FILE NOT FOUND 






731 


* 








0000 04BAI 


732 


FILHTFNI 


) EQO 


* 


0001BAI 


01F1 


733 




BALR 


R15,R1 


000 4BCI 


0791 


734 




DC 


Z<SSG3-L0DRSTST) 


OOOtBEI 


4300 804C =00050EI 


735 
736 


* 


B 


ERROR 




0000 04C2I 


737 


DU 


EQO 


* 


000 4C2I 


F870 4455 2020 


738 




LI 


R7,C'D0 • 


*0004C8I 


2309 


739 
740 


* 


B 


lOEREOE 




0000 04CAI 


741 


ONRE 


EQU 


* 


OOOUCAI 


F870 554E 5245 


742 




LI 


R7,C'UNRE' 


*000<tDOI 


2305 


743 
744 


* 


B 


lOERROE 




0000 04D2I 


745 


CNFG 


EQU 


* 


0004D2I 


F870 434E 4647 


746 




LI 


R7,C'CHFG' 


*000UD8I 


2301 


7 47 
748 


* 


B 


lOERROR 




0000 04DAI 


749 


lOERROE 


EQU 


* 


OOOtDAI 


5070 82B6 =0007941 


750 




ST 


R7, 10. TYPE 


0004DEI 


01F1 


751 




BALR 


S15,E1 


0004EOI 


07 S 4 


752 




DC 


Z(«SG1-L0DESTET) 


0004E2I 


4300 8028 =00050EI 


753 
754 


* 


B 


ERROR 




0000 04E6I 


755 


HEH.ERR 


EQO 


* 


0004E6I 


08FD 


756 




LR 


R15,R13 


*0004E8I 


10D8 


757 




SEL 


R13,8 


0004EAI 


41E0 8096 =0005841 


758 




BAL 


E14,HEX.ASC 


0004EEI 


40F0 82C6 =0007881 


759 




STH 


R15,MFAD+4 


000UF2I 


08FD 


760 




LE 


S15,R13 


*0004F«I 


IOCS 


761 




SRL 


R13,8 


0004F6I 


41E0 808a =0005841 


762 




BAL 


R14,HEX.ASC 


0004FAI 


40F0 8238 =0007861 


763 




STH 


R15,MFAD+2 


0004FEI 


08FD 


764 




LR 


R15,R13 


0005001 


41E0 8080 =0005841 


765 




BAL 


R14,HEX,ASC 


0005041 


40F0 82AC =0007B4I 


766 




STH 


R15,HFAD 


0005081 


01F1 


767 




BALR 


R15,R1 


00050AI 


07A1 


768 




DC 


Z(SSG6-L0DESIRT) 


*00050CI 


2301 


769 
770 


* 


B 


EEEOE 






771 


* 


COMMON 


ERROR ROUTINE 






772 


* 








0000 050EI 


773 


ERROR 


EQO 


* 


00050EI 


E600 FAF6 =0000081 


774 




LA 


E0,LODRSTRT 


*000512I 


C500 1000 


775 




CLI 


EO,LSOADDE 


0005161 


0330 


776 




BEE 


RO 


0005181 




777 




IFZ 


TEST 


0005181 


8800 


778 
779 




HALT 
ENDC 





OOTFDI "FILE NOT FOUND", 
COSBON EEEOE EOOTIHE 

SET-O? ERROR MESSAGE. 
UNRECOVERABLE EEBOE. 
CONFIGURATION ERROR. 



I/O ERROR MESSAGE. 
COMPLETE THE MESSAGE. 
OUTPUT "I/O ERROR...." 

GO TO COMMON ERROR ROUTINE 

MEMORY TEST FAILED. 

GET LEAST SIGNIFICANT BYTE. 

SHIFT IT OFF. 

CONVERT IT TO ASCII. 

SAVE FOR ERROR MESSAGE. 

GET MIDDLE BYTE OF ADDRESS. 

SHIFT IT OFF. 

CONVERT IT TO ASCII. 

SAVE IT FOR ERROR MESSAGE. 

GET HOST SIGNIFICANT BYTE OF 

CONVERT IT TO ASCII. 

STORE IT FOR ERROR MESSAGE. 

OUTPUT "MEMCHK ERR HSNNHN". 

30 TO COMMON 



GET BASE ADDRESS OF LOADER. 
HAS IT BEEN MOVED YET? 
NO, RESTART. 



IDDR. 



YES, THEN JUST HALT. 



LSU07270 

LSU07280 

LSU07290 

LSU07300 

LS007310 

LSU07320 

LSU07330 

LS007340 

LSU07350 

LSU07360 

LSU07370 

LSu07330 

LSU07390 

LSU07400 

LSU07410 

LSn07420 

LSU07430 

LSU07440 

LSU07450 

LSU07460 

LS007470 

LSU07480 

LSU07490 

LSU07500 

LSU07510 

LSU07520 

LS007530 

LSU07540 

LSU07550 

LSn07560 

LSU07570 

LSU07580 

LS007590 

LSU07600 

LSU07610 

LSU07620 

LSU07630 

LSU07640 

LSU07650 

LS007660 

LSU07670 

LSU07680 

LSU07690 

LSU07700 

LSU07710 

LSU07720 

LSU07730 

LS007740 

LSU07750 

LS007760 

LSU07770 

LSU07780 
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LSD LOADER / SEGHEST 2 (BELOCATABLE) 





0000 051AI 




781 


HSG 


EQD 


* 


00051AI 


i»86F 0000 




782 




LH 


B6,0<R15) 


00051 EI 


26F2 




783 




AIS 


R15,2 


0005201 


247D 




784 




LIS 


B7,CR 


0005221 


UIEO 8018 = 


00053EI 


785 




BAL 


B14,P0rC 


0005261 
0005281 


2«7A 

«1E0 8012 = 


0OQ53E1 


786 
787 




LIS 
BAL 


B7,LF 
RliS.POTC 




0000 052CI 




788 


MSG.PDT 


EQO 


* 


00052CI 


D376 FADS = 


0000081 


789 




LB 


B7,L0DRSTRT(a6) 


0005301 


aiE0 800A = 


:00053EI 


790 




BAL 


ai4,P0TC 


OO053«I 


26 61 




791 




AIS 


R6,1 


0005361 


C570 OOFF 




792 




CLHI 


R7,X'FF* 


*00053AI 


2037 




793 




6NE 


HSG. POT 


00053CI 


030F 




794 
795 


'* 


BE 


R15 




0000 053EI 




796 


PUTC 


EQO 


* 


000 53EI 


CStO 0011 




797 




LHI 


R4,X'1V 


0005U2I 


C800 00A3 




798 




LHI 


R0,X'AB* 


0005i»6I 


9EU0 




799 




OCB 


R4,R0 




0000 05481 




800 


P0TC.L1 


EQU 


* 


0005H8I 


9D40 




801 




SSR 


R4,R0 


ooosaAi 


2081 




802 




BTBS 


BSy,P0TC.L1 


0005«CI 


9A«7 




803 




<fDB 


R4,R7 




0000 054EI 




804 


P0TC.L2 


EQU 


* 


0005HEI 


9040 




805 




SS8 


H4,ao 


0005501 


2081 




806 




BTBS 


BSI,P0TC.L2 


0005521 


030E 




807 
808 


* 


BH 


R14 




0000 05541 




809 


GETC 


EQO 


* 


000551*1 


C8F0 00B9 




810 




LHI 


E15,X*B9' 


0005581 


C840 0010 




811 




LHI 


R4,X"10' 


00055CI 


9E4F 




812 




OCR 


R4,R15 




0000 055EI 




813 


GETC.BSl 


: EQO 


* 


000 55EI 


9D4F 




814 




SSR 


84,R15 


0005601 


2081 




815 




BTBS 


BST, GETC.BSl 


0005621 


9B47 




816 




BDR 


R«,R7 


00056m 


9D4F 




817 




SSB 


B4,H15 


0005661 


C3F0 0020 




818 




THI 


R15,X'20' 


00056 AI 


4230 FA91 


=0000081 


819 




BUZ 


LODRSTRT 


00056EI 


C470 007F 




820 




HHI 


87,X'7F' 


0005721 


C570 GOOD 




821 




CLHI 


R7,CR 


*000576I 


2133 




822 




SHE 


GETC. OK 


0005781 


25F1 




823 




LCS 


R15,1 


00057AI 


030E 




824 

825 


* 


BR 


R14 




0000 057CI 




826 


GETC. OK 


EQO 


* 


00057CI 


1188 




827 




SLLS 


R8,8 


000 57EI 


0687 




828 




OR 


R8,B7 


0005801 


24F0 




829 




LIS 


E15,0 


0005821 


030E 




830 




BR 


R14 



OUTPOT MESSAGE TO CONSOLE. 
GET MESSAGE ADDRESS. 
GET HETORH ADDRESS. 
OOTPUT CARRIAGE BETOEH. 

ODTPOT LINE FEED. 



GET A CHARACTER, 

AND OUTPUT IT. 

BOMP THE MESSAGE POINTER. 

HAS LAST CHARACTER A TERMINATOR? 

HO, OOTPOT NEXT CHARACTER. 

YES, RETURN TO CALLER. 

OOTPOT 1 CHARACTER TO CONSOLE. 
GET CONSOLE ODTPOT ADDRESS. 
START THE CONSOLE. 



LOOP TILL CONSOLE NOT BUSY. 

OUTPOT THE DATA. 

LOOP TILL CONSOLE HOT BUSY. 

RETURN TO CALLER. 

READ 1 CHARACTER FROM CONSOLE. 
GET CONSOLE COHBASD. 
GET ADDRESS OF CONSOLE INPUT. 
OUTPUT COMMAND TO CONSOLE. 

LOOP UNTIL NOT BUST. 

READ A BYTE. 

CHECK FOR FRAMING ERROR. 

IF TRUE, THEN EITHER BREAK OR 

BAD CHARACTER - RESTART. 

ASSURE 7 BITS. 

IS IT A CARRIAGE RETURN? 

NO, PUT IT IN REGISTER. 

YES, SET RETURN TO MINUS. 

RETURN TO CALLER. 



PACK CHARACTER INTO REGISTER. 

SET RETURN TO HON-SINOS. 
RETURN TO CALLER. 



LSB07800 

LSB07810 

LSW07820 

LSffO78 30 

LS007840 

LS007850 

LSD07860 

LSn07870 

LS007880 

LS007890 

LSD07900 

LSD07910 

LSD07920 

LSa07930 

LS007940 

LSa07950 

LS007960 

LSD07970 

LSD07980 

LSU07990 

LS008000 

LSU08010 

LSD08020 

LSU08030 

LSOO8040 

LSO08O50 

LSOO8O60 

LS008070 

LS0O8O8O 

LS0O8O90 

LS008100 

LSD08110 

LS008 120 

LS008130 

LS008140 

LS008150 

LS008160 

LS003170 

LSD08180 

LS008190 

LS0O82OO 

LSaO8210 

LSaO8220 

LSD08230 

LS0O8240 

LS008250 

LSD08260 

LSD08270 

LSD08280 

LS008290 



PEBKIK-ELMEB SERIES 3200 LSO LCADEE, 03-235M91300-00 
LSO LOADEE / SEGMENT 2 (RELOCATABLE) 









832 


* 


CONVERSION : 


aoaTisEs. 








833 


* 










0000 


05841 


834 


HEX.ASC 


EQa 


* 


000581*1 


087F 




835 






LB 


B7,B15 


0005861 


lOFa 




836 






S8LS 


S15,4 


0005881 


(tlAO 


800C =0005981 


837 






BAL 


H10,HE201 


00058CI 


940F 




838 






EXBR 


S0,R15 


000 58 EI 


08F7 




839 






LR 


ai5,R7 


0005901 


HAKO 


8004 =0005981 


840 






BAL 


ai0,HEX01 


000591H 


06F0 




841 






OR 


B15,H0 


0005951 


030E 




842 
843 


* 




BE 


EU 




0000 


05981 


844 


HEX01 


EQO 


* 


0005981 


C4F0 


OOOF 


845 






NHI 


ai5,X'F' 


00059CI 


C6F0 


0030 


846 






OHI 


815, X" 30" 


0005A0I 


C9F0 


003A 


8 47 






CHI 


R15,X'3A" 


OOOSAai 


028 A 




848 






BLE 


aio 


000 5A6I 


26F7 




849 






AIS 


815,7 


0005A8I 


03oa 




850 
851 


* 




BE 


H10 




0000 


05AAI 


852 


X. 


COSV 


EQtJ 


* 


0005AAI 


CB80 


0040 


853 






SHI 


a8,X*40' 


0005AEI 


2122 




854 






BPS 


X-COHVI 


0005BOI 


2687 




855 






AIS 


38,7 




0000 


05B2I 


856 


X. 


C0NV1 


EQU 


* 


000 5B2I 


2689 




857 






AIS 


S8,9 


OOOSBUI 


C58 


0010 


858 






CLHI 


a8,x'io' 


0005B8I 


028E 




859 






BLE 


R14 


0005BAI 


1*300 


FA4A =0000081 


860 
861 


* 




B 


LODBSTBT 




0000 


05BEI 


862 


ASC.HEX 


EQU 


* 


0005BEI 


2l*5A 




863 






LIS 


55,10 


0005C0I 


C890 


0030 


864 






LHI 


R9,X'30' 


0005CW 


C8A0 


OOFF 


865 






LHI 


ai0,X*FF* 


0005C8I 


2701 




866 






SIS 


ao,i 


*0005CAI 


2313 




867 






BNK 


ASC.UNIT 


0005CCI 


2ft70 




868 






LIS 


57,0 


0005CEI 


OBOE 




869 
870 


* 




BS 


ai4 




0000 


05D0I 


871 


ASC.UNIT 


EQO 


* 


0005DOI 


0878 




872 






LE 


?.7,S8 


0005D2I 


047A 




873 






NR 


H7,B10 


0005DI»I 


0B79 




874 






SS 


37, R9 


0005D6I 


2701 




875 






SIS 


30,1 


0005D8I 


4210 


801C =0005F8I 


876 






BH 


END.CONV 


0005DCI 


9468 




877 






EXBR 


S6,R8 


0005DEI 


046A 




878 






N8 


S6,H10 


0005E0I 


0B69 




879 






SR 


g6,E9 


? 0005E2I 


0C65 




880 






MHR 


H6,R5 


OOOSEUI 


0A76 




881 






AE 


E7,H6 


0005E6I 


2701 




882 






SIS 


30,1 


*0005E8I 


2118 




883 






BH 


EHD.CONV 


0005EAI 


3466 




834 






EXHR 


85,38 
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CONVERT HEX TO ASCII/HEX. 

SAVE ORIGINAL DIGITS. 

GET LEFTMOST DIGIT AND 

CONVERT IT TO ASCII. 

SHIFT AND SAVE LEFTMOST CHARACTER. 

GET RIGHTMOST DIGIT AND 

CONVERT IT TO ASCII. 

GET BOTH ASCII CHARACTERS. 

RETURN TO CALLER. 



SET DIGIT ZONE 

SETORN TO CALLER IF NUMERIC. 
ELSE, SET ALPHA ZONE, 
AND RETURN TO CALLER. 

CONVERT ASCII/HEX TO HEX. 
STRIP OFF ALPHA ZONES. 
POSSIBLY IN RANGE A - F? 
NO, THEN ASSUME 0-9. 

NORMALIZE FOE HEX DIGIT. 
DOES EESULT EXCEED 15 (X'F*)? 
NO, BETOHN TO CALLE8. 
YES, EEHOB - RESTART. 

CONVERT ASCII/DECIMAL TO HEX. 

INITIALIZE MULTIPLIER. 

MASK FOR ASCII CODED DECIMAL. 

MASK TO ISOLATE RIGHT BYTE. 

DECBEMENT COUNT. 

IF SOT MINUS, CONVERT UNITS. 

ELSE SET VALUE TO ZERO, 

AND RETURN TO CALLER. 



GET UNITS POSITION. 



DECREMENT COUNT. 

IF MINUS, UNITS ONLY. 

GET TENS POSITION. 



MULTIPLY IT BY 10. 
ADD TO RESULT. 
DECREMENT COUNT. 
IF MINUS, NO HUNDREDS. 
GET HUNDREDS POSITION. 



LSU0831O 
LSU08320 
LSU08 330 
LSU08340 
LSn08350 
LSn08360 
LSU08370 
LSU08380 
LSU08390 
LSU08400 
LSU0841O 
LSU08420 
LSn08430 
LSU08440 
LSn08450 
LSU08460 
LSn08470 
LSU08460 
LSn08490 
LSU08500 
LSU08510 
LS008520 
LSa08530 
LS008540 
LSU08550 
LSU08560 
LSD08570 
LSa08580 
LSn08590 

Lsuoseoo 

LSU08610 
LSU08620 
LSU0863C 
LSU08640 
LSU08650 
LSU08660 
LSU08670 
LSU08680 
LSU08690 
LSU08700 
LSU08710 
LSU08720 
LSU08730 
LSU08740 
LSU08750 
LSU08760 
LSn08770 
LSU08783 
LSU08790 
LSU08800 
LSU08810 
LSU08820 
LSn08830 



PREVIODS HIRSISG ON PAGE 14 
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LSO LOADER / SEGMENT 2 (RELOCATABLE) 



000 5ECI 
0005EEI 
0005F0I 
0005F2I 
OOOSFII 
'0005F6I 



0U6A 
0B69 
0C65 
0C65 
0A76 
2301 



0000 05F3I 

0005F8I C570 0100 

0005FCI 4380 FA03 =0000081 
0006001 030E 



885 


H8 


R6,R10 


886 


SR 


R6,R9 


887 


BHfi 


H6,R5 


888 


HHR 


R6,R5 


889 


AB 


R7,B6 


830 


S 


ESC.COKV 


391 


* 




892 


END. CORY EQU 


* 


893 


CLHI 


R7,256 


894 


BNL 


LODRSTRT 


895 


BR 


B14 



HULTIPLI IT BY 100. 

ADD TO RESULT. 
CONVERSION DOSE. 



IS SUSBEF <= 255? 
NO, THEH ERROR - RESTART- 
RETURN TO CALLER. 



Lsnoesto 

LSt308850 
LS0Q8860 
LSD08870 

Lsuoseso 

LSa08890 
LSn08900 
LS008910 
LSU08920 
LS008930 
LSn089U0 



PREVIOUS MASSING ON PAGE 21 
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0006021 

0006061 
00060*1 

*00050CI 
00060EI 

*000610I 



0006121 

0005161 
00061AI 
00061CI 
0006201 
0006221 
0006221 

0006261 
*000628I 

00062il 
*00062CI 



*00062SI 
0006301 

0006341 
0006361 

00063BI 
0D053CI 

*0OC63EI 
00061*01 

*000642I 



0005ll« 

0006481 
0006 4CI 
00064EI 



0000 06021 



50C0 83FA =000A00I 

0000 06061 

50BD 0000 

05D2 

2383 

26Dil 

2205 



0000 06121 

58D0 83EA =OOOA0OI 

0000 06161 

58 3D 0000 

05D3 

4230 FEC6 =0004E6I 

0803 

DF7D 0003 

05D2 
2383 
26D4 
220B 



0000 052EI 

2541 

58D0 83CC =000A00I 

0000 06341 

083D 

0734 

503D 0000 

05D2 

2383 

26D4 

2207 



0000 06441 
58D0 83B8 = 
0000 06431 
580D 0000 
0704 
050II 



^OOOAOOI 



897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 



MEM. TEST EQU * 

* HEITE ADDRESSES 10 HEHORY. 
R13,STARTA 



WET. ADR 



ST 

EQO 

ST 

CLR 

BSL 

AIS 

6 



S13,0(E13) 
R13,R2 
READ. SET 
813,4 
WBT.ADR 



TEST MEMORY. 

ESTER HITH R13 = START ADDRESS. 
R02 = EHD ADDRESS. 



SATE START ADDRESS. 

STORE ADDRESS IH ITSELF. 

AT EHD YET? 

YES. READ THE ADDRESSES. 

BDHP THE POINTER, 

ASD WRITE NEXT ADDRESS. 



* READ ADDRESSES FROM MEMORY ASD COBPAHE. 



READ. SET EQU 
L 

READ. ADR EQU 
L 

CLR 
BHE 
LR 
IFZ 
XSTB 
ENDC 
CLR 
BNL 
AIS 
B 



S13,STARTA 

* 

R3,0(R13) 
R13,R3 

SEM.ERR 
R0,R3 
TEST 
3{E13) 

R13,R2 
WEC.SET 
H13,4 
READ. ADR 



SET-aP FOE READS. 
GET START ADDRESS. 

RETRIEVE DATA (ADDRESS?). 

IS IT CORRECT? 

HO, THEN ABORT NOW. 

ASSOEE FROM MEMORY AND HOT CACHE. 



AT EHD YET? 

YES, WRITE ADDRESS COMPLEMENTS. 

NO, BOMP ADDRESS POINTEB. 

AHD CHECK NEXT LOCATION. 



* WRITE ADDRESS COMPLEMENT TO MEMORY. 



WRC.SET 



WRC.ADE 



EQU 

LI 

L 

EQQ 

LR 

XS 

ST 

CLR 

BNL 

AIS 



R4,-1 
R13,STAHTA 

R3,R13 

R3,R4 

a3,0(R13) 

R13,R2 

RDC.SET 

R13,4 

WRC.ADR 



SET-UP FOR WRITE ADDRESS COMPLEMENT. 
GET MASK FOR COMPLEMENT. 
GET START ADDRESS. 

SET THE ADDRESS, 

COMPLEMENT IT. 

STORE ADDRESS COMPLEMENT 

AT END YET? 

YES, READ ADDRESS COMPLEMENTS. 

NO, BnMP ADDRESS POINTER. 

ASD WHITE NEXT LOCATION. 



* READ ADDRESS COMPLEMENT FROM MEMORY AND COMPARE. 

* 

RDC.SET 



EQO 
L 
RDC.ADR EQU 
L 

XR 
CLB 



S13, STASIA 

* 

B0,0(B13) 
80, R4 
fi0,H13 



SET-UP FOR READ ADDRESS COMPLEMENT. 
GET START ADDRESS. 

BETRIEVE DATA (ADDRESS COMPLEMENT?). 
COMPLEMENT IT. 
IS IT CORRECT? 



LSU08960 
LS008970 
LSD08980 
LS008990 
LSn09000 
LSU09010 
LSa09020 
LSD09030 
LSU09040 
LSn09050 
LSa09060 
LSa09070 
LS009080 
LSU09090 
LSD09100 
LS009110 
LSD09120 
LSa09130 
LSU09140 
LSU09150 
LS009160 
LSU09170 
LSU09180 
LSU09190 
LSa09200 
LSU09210 
LSD09220 
LS009230 
L3U09240 
LSU09250 
LSa09260 
LSD09270 
LSU09280 
LSa09290 
LS009300 
LSa09310 
LSU09320 
LSa09330 
LSa09340 
LSU09350 
LStJ09360 
LSU09370 
LSa09380 
LSU09390 
LSU09400 
LSa09410 
LSU09420 
LSU09430 
LSU09440 
LSU09450 
LSU09460 
LStI09470 
LSU09480 
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LSU L0AD5a / SEGMEHT 2 ( BELOCATABLE) 



92 =0OOl»E6I 



0006501 4230 

0006541 0704 

0006561 

0006561 DF7D 0003 

00065AI 05D2 

*00065CI 2383 

00065EI 26D4 

*000660I 220C 



0000 06621 
0006621 C840 0024 

0000 06661 
0006661 58D0 8396 =000A00I 
00066AI 5804 8166 =0007D4I 

0000 056EI 

00066EI 500D 0000 

0006721 05B2 

*000674I 2383 

0006761 26D4 

*000678I 2205 

0000 067AI 

00067AI 58D0 8382 =0OOA0OI 

0000 067EI 

00067EI 583D 0000 
0006821 0530 

0006841 4230 FE5E =0004E6I 
0006881 

0006881 DF7D 0003 

00068CI 2744 

00068EI 05D2 

*000690I 2385 

0006921 50ED 0000 

0006961 26D4 

*000698I 220D 

0000 069AI 
00069AI 2744 

00069CI 4310 FFC6 =0006661 
0006A0I 030E 



950 

951 

952 

953 

954 

955 

956 

957 

958 

959 

960 

961 

962 

963 

964 

955 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

980 

981 

932 

983 

984 

985 

986 

987 

983 

989 

990 

991 

992 

993 



3NE 


SEH.EBR 


XE 


H0,R4 


IFZ 


TEST 


XSTB 


3(513) 


EHDC 




CLK 


R13,B2 


BSL 


PAT.HTCH 


AIS 


R13,4 


B 


EDC.ADR 



* TEST WITH DATA PATTEBHS. 



FAT.HTCH EQU 
LHI 

PAT. NEW EQU 
L 
L 

PAI.WRT EQU 
ST 
CLR 
BNL 
AIS 
B 

* 

PAT.RDST EQU 
L 

PAT. READ EQU 
L 

CLR 
BNE 
IFZ 
XSTB 
ENDC 
SIS 
CLR 
BNL 
ST 
AIS 
B 

PiT.CKND EQU 
SIS 

BHH 
BR 



E4,36 

R13,STARTA 
80,PATTERHA(B4) 

* 

B0,0(R13) 
HI 3, 82 
PAT.RDST 
R13,4 
PAT.WRT 



R13,STABTA 

* 

B3,0(R13) 
R3,B0 
HEM. ERR 
TEST 
3(R13) 

B4,4 

R13,E2 

PAT.CKHD 

814,0(R13) 

H13,4 

PAT. READ 



84,4 

PAT.NEH 

R14 



HO, THEH ABOPT HOH. 

ASSURE FROM MEHORY AND NOT CACHE. 



AT ESD jfET? 

lES, TRY PATTERN HATCHING NOH. 
NO, BOMP ADDRESS POINTER. 
AND CHECK NEXT LOCATION. 



INITIALIZE INDEX TO PATTERN TABLE. 
GET NEW PATTERN. 
GET STABT ADDRESS. 
GET A PATTERN. 

STORE THE PATTERN. 

AT END YET? 

YES, READ THEM BACK. 

NO, BUMP ADDRESS POINTER, 

AND WRITE AT NEXT LOCATION. 

SET-UP TO READ PATTERN. 
GET START ADDRESS. 

RETRIEVE THE PATTERN. 

IS IT VALID? 

NO, THEN ABORT HOW. 

SHUT OFF CACHE. 

YES, DECREMENT PATTERN INDEX, 

AT END YET? 

YES, SEE IF ALL PATTERNS USED. 

ASSURE DATA BOS CLEAN. 

HO, BUMP ADDRESS POINTER. 

AND CHECK NEXT LOCATION. 



DECREMENT PATTERS INDEX. 

AND LOOP UNTIL ALL PATTERNS USED. 

RETURN TO CALLER WHEN THBU. 



LSU09tt90 

Lsuogsoo 

LSU09510 

LSU09520 

LSU09530 

LSU09 540 

LSU09550 

LSU09560 

LSU09570 

LSU09580 

LSU09590 

LSU09600 

LSU09610 

LSU09620 

LSU09630 

LSU09640 

LSU09650 

LSU09660 

LSU09670 

LSU09680 

LSU09690 

LSU09700 

LSU09710 

LSU09720 

LSU09730 

LSU09740 

LSU09750 

LSU09760 

LSU09770 

LSU09780 

LSU09790 

LSU09800 

LSU09810 

LSU09820 

LSH09830 

LSU09840 

LSU09850 

LSU09860 

LSU09870 

LSU09880 

LSU09890 

LSU09900 

LSU09910 

LSU09920 
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0000 06A2I 


1000 


DTABLE 


Eon 


000 5 J 21 


0085 


1001 


MAG85 


DC 


0006A4I 


OOIJO 








0006A5I 


0000 








0006A8I 


OOFO 








000 6AAI 


00C5 


1002 


MAGC5 


DC 


0006ACI 


OOitI 








000 6 A EI 


0000 








0006BOI 


OOFO 








0006B2I 


0OC6 


1003 


HB5R 


DC 


000 6BW 


0033 








0O05B6I 


00B6 








0006BBI 


OOFO 








000 6BAI 


00C7 


1004 


HB5F 


DC 


0OQ6BCI 


0032 








0005BEI 


00B6 








oaoecoi 


OOFO 








0006C2I 


00 EC 


1005 


HB67 


DC 


0006C4I 


0035 








0006C6I 


OOEB 








0006C8I 


OOFO 








00Q6CAI 


00E6 


10Q6 


HB256 


DC 


0006CCI 


0036 








000 6 C EI 


0OE5 








0006DOI 


OOFO 








O006D2I 


00C1 


1007 


FLPI 


DC 


0006DttI 


0037 








0006D5I 


0000 








0006D8I 


0000 








000 5DAI 


0000 


1008 


OTHR 


DC 


000 6DCI 


0000 








000 6DEI 


0000 








0006E0I 


0000 


1009 


* 






0000 06E2I 


1010 


ADDRTABL 


EQD 


0005E2I 


075B 


1011 




DC 


0006EitI 


0761 


1012 




DC 


0006E6I 


0767 


1013 




DC 


3006E8I 


076D 


1014 




DC 


D006EAI 


0773 


1015 




DC 



995 * DEVICE TABLE FOR CONVERTING HSEHOHICS TO ADDRESSES 

996 * 



X'85*,X'40',X'00',X'F0' 



X'C5',X*U1' ,X'00',X'FO' 



X'C6',X'33',X*B6',X'F0' 



X*C7',X'32',X*B6',X'F0' 



X'EC*,X'35',X*EB',X'F0' 



X'E6',X'36',X'E5' 



X'C1',X'37*,X'00',X"00' 



X'0',X'0',X'O',X'O' 



Z(DNUM-LODRSTRT) 
Z(CODE-LODRSTRT) 
Z(CTLR-LODRSTET) 
Z(SLCH-LODRSTRT) 
Z(DRNO-LODRSTHT) 



LSU09940 
LS009950 
LSn09990 
LS010000 



LS010010 



LSD10020 



1S01Q030 



LSni0040 



LSu 10050 



LSU10060 



LSU10070 



LSniOOBO 
LSU10090 
LS010100 
LSU10110 
LStJ10120 
LSai0130 
LS010140 
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LSD LOADER / SEGBEBT 2 (RELOCATABLE) 







1017 


* SESSAGES 










1018 


* 








000 6ECI 


3332 3030 20aC 5355 


1019 


ID 


DB 


C"3200 LSO LOADER 


300-00 


0006F4I 


204C 4F1H 4445 5220 












0006FCI 


5230 302D 3030 FF 


1020 


* 








0007031 




1021 




IFO 


* 




0007031 


00 


1022 
1023 




DB 
ESDC 







0007041 




1024 




CNOP 


4 






0000 07041 


1025 


MENU 


EQU 


* 




ooo7oai 


4445 5653 2020 ODOA 


1026 




DB 


C'DEVS ',CH,LF 






0000 070CI 


1027 


DEVTABLE 


EQO 


* 




00070CI 


4D47 38 35 2020 ODOA 


1028 




DB 


C'MG85 ■,CR,LF 




0007141 


4047 4335 2020 ODOA 


1029 




DB 


C'MGCS 'jCR/LF 




00071CI 


4453 3552 2020 ODOA 


1030 




DB 


C*D35R ',CR,LF 




0007241 


4453 3546 2020 ODOA 


1031 




DB 


C*DS5F ',CR,LF 




00072CI 


4453 3637 2020 ODOA 


1032 




DB 


C"DS67 ',CR,LF 




0007341 


4432 3536 2020 ODOA 


1033 




DB 


C'D256 '.CRjLF 




00073CI 


464C 5059 2020 ODOA 


1034 




DB 


C'FLPT ',CR,LF 




0007441 


4F54 4852 2020 ODOA 


1035 


OTHER 


DB 


C'OTHR ',C^,l? 






0000 074CI 


1036 


DEVTBLND 


EQU 


• 




00074CI 


4445 5649 4345 3DFF 


1037 




DB 


C'DEVICE=',X'FF* 




0007541 




1041 




CHOP 


4 






0000 07541 


1042 


VOLFIL 


EQU 


* 




0007541 


564F 4C3D 5858 5858 


1043 




DB 


C'VOL=XXXX,FILE=' 


,X'FF' 


00075CI 


2C46 494C 453D FF 












0007631 


4445 5623 3DFF 


1044 


DHOH 


DB 


C'DEV#=',X"FF" 




0007691 


434F 4445 3DFF 


1045 


CODE 


DB 


C'CODE=*,X'FF' 




00076FI 


4354 4C52 3DFF 


1046 


CTLR 


DB 


C'CrLE=' ,X'FF' 




0007751 


5340 4348 3DFF 


1047 


SLCH 


DB 


C'SLCH=' ,X'FF' 




0007731 


4452 5623 3DFF 


1048 
1049 


DSHO 

* 


DB 


C"DRV#=',X'FF' 






0000 07811 


1050 


FHKS 


EQO 


* 




0007811 


4649 4C45 4D41 524B 


1051 




DB 


C'FILEMARKS=*,X'Fr' 


0007891 


533D FF 


1052 


* 








00078 CI 




1056 




CNOP 


4 




00078CI 


494F 4552 524F 5220 


1057 


MSG1 


DB 


C'lOERROR • 




0007941 


5658 5858 FF 


1058 


lO.TrPE 


DB 


C'XXXX',X*FF' 




0007991 


4649 4C45 204E 4F54 


1059 


HSG3 


DB 


C'FILE HOT FOOHD' 


■ ,X' FF* 


0007A1I 


2046 4F55 4E44 FF 












0007481 




1060 




IFE 


* 




0007A8I 


00 


1061 
1062 




DB 
ESDC 







0007491 


4D45 4D54 5354 2045 


1063 


BSG6 


DB 


C'MESTST EBR ' 




0007B1I 


5252 20 












0007B4I 


5858 5959 5A5A FF 


1064 
1065 


BFAD 

* 


DB 


C'XXYIZ2',X'FF' 




0007BBI 




1066 




IFZ 


TEST 




0007BBI 


EE 


1067 
1068 
1070 


COM2 


DB 

ELSE 

ESDC 


X'EE" 


PAS 



PASLA, 8-BIT, HI SP0, 2 STOP, EVEN 



LS010160 
LS010170 
LSU10180 



LSU10190 
LSU10200 
LSII10210 
LSD10220 
LSU10230 
LSU10240 
LSU10250 
LSU10260 
LSU10270 
LS010280 
LSU10290 
LSU10300 
LSU10310 
LSai0320 
LSU10330 
LSU10340 
LS010350 
LSO 10 360 
LS010400 
LS01041_0 
LSU10420 

LS'J10430 
LSD10440 
LS010450 
LS010460 
LS010470 
LSU10480 
LSU10490 
LS010500 

LSaiO510 
LSD10550 
LS010560 
LSai0570 
LSU10580 

LS010590 
LSU10600 
LSU10610 
LS010620 

LSU10630 
LSU10640 
LSU10650 
LS010660 
LSni0670 
LS010690 
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LSD LOiDEB / SEGMENT 2 (BELOCATABIE) 



0007BCI 


A3 




000 7BDI 


AC 




0007BEI 


A1 




0007BFI 


B8 




0007C0I 


l»8 




0007C1I 


70 






0000 


07C0I 


0007C2I 


CI 




0007C3I 


C2 






0000 


07C3I 


0007Cm 


C8 




0007C5I 


Ctt 




0007C6I 


DO 




0007C7I 


EC 




0007C8I 


0030 




0007CAI 


OlttO 




0007CCI 


04C0 




0007CEI 


0018 




0007D0I 


0040 




0007D2I 


00 «0 




0007Dai 






0007D4I 


0000 


0000 


0007D8I 


1111 


1111 


000 7DCI 


3333 


3333 


0007E0I 


7777 


7777 


0007E1JI 


FFFF 


0000 


0007E8I 


0000 


FFFF 


0007ECI 


FOOO 


FOOO 


0007F0I 


FFOO 


FFOO 


0007F4I 


FFFO 


FFFO 


0007F8I 


FFFF 


FFFF 




0000 


07F4 


0007FCI 








0000 


07FCI 




0000 


08FBI 




0000 


07FCI 




0000 


08001 




0000 


080ai 




0000 


08081 




0000 


080CI 




0000 


08101 




0000 


08FCI 




0000 


09001 




0000 


09FFI 




0000 


OAOOI 




0000 


OAOltl 




0000 


02441 




0000 


oAasi 



1071 


HTSKIP 


DB 


X*A3' 


1072 


HTCLEAfi 


DB 


X'AO* 


1073 


HTBEAD 


DB 


X'AI* 


1074 


BTBEWD 


DB 


X*B8' 


1075 


SHCLEAR 


DB 


X*48' 


1076 


SHGOBD 


DB 


X'70' 


1077 


CTBESET 


EQD 


SHCLEAS 


1078 


CTREAD 


DB 


X'CV 


1079 


* DISC COMHANDS 


1080 


D1SEEK 


DB 


X'C2' 


1081 


D2SEEK 


EQD 


D1SEEK 


1082 


D2BATTN 


DB 


X'C8' 


1083 


D2RHEAD 


DB 


X'C4' 


1084 


D2SETCIL 


DB 


X'DO' 


1085 


D2SETHED 


DB 


X'EO' 


1089 


* 






1090 


SECCrL 


DC 


H'48' 


1091 




DC 


H'320* 


1092 




DC 


H'1216' 


1093 


* 






1094 


SECTBK 


DC 


H'24' 


1095 




DC 


H'64' 


1096 




DC 


H'64' 


1097 


* 






1098 




CNOP 


4 


1099 


PATTEBNA 


DCY 


0,11111' 



1100 



1101 
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SKIP FILEHAHK (HAS TAPE). 
CLEAR COSTHOL DHIT (BAG TAPE). 
READ COSHASD (SAS TAPE). 
REWIND COHHASTD (HAG TAPE). 
SELCH CLEAB COHHAND. 
SELCH READ/GO COMSAND 
CONTROLLER BESET COHHAND 



<= 10 

67 
256 

<= 10 

67 
256 



0,11111111,33333333,77777777 



DCY FFFF00OO,FFFF,FO00F000,FF00FF0O 



DCY 



FFFOFFFO.FFFFFFFF 



1102 


* 






1103 


LENGTH 


EQD 


*-LODRSTRT 


1104 




CNOP 


4 


1105 


VDBDF 


EQD 


* 


1106 


YDBDFE 


EQO 


VDBDF+255 


1107 


TD.VOL 


EQD 


VDBDF 


1108 


YD.ATBB 


EQU 


VD.yOL+4 


1109 


VD.FDP 


EQD 


VD.ATBB+4 


1110 


VD.OSP 


EQD 


VD.FDP+4 


1111 


VD.OSS 


EQD 


VD.OSP+4 


1112 


VD.HAP 


EQD 


VD.OSS+4 


1113 


DIRSAVE 


EQD 


VDBDFE+I 


1114 


LIBBDFF 


EQD 


DIRSAyE+4 


1115 


LIBBUFFE 


EQD 


LIBBaFF+255 


1116 


STARTA 


EQD 


LIBBDFFE+1 


1117 


BSAVE 


EQD 


STARTi+4 


1118 


TBNTBY 


EQD 


HSAYEte* 


1119 


TPOFF 


EQU 


TBNTBr+4 



LSD10700 
LSD10710 
LSD10720 
LSU10730 
LSU10740 
LSD10750 
LSD10760 
LSD10770 
LSD10780 
LSU 10790 
LS010800 
LSD10810 
LSD10820 
LSD10830 
LSD10840 
LSD10880 
LS010890 
LSai0900 
LSU10910 
LSD10920 
LSD10930 
LSD10940 
LSD10950 
LSD10960 
LSD10970 
LSD10980 



LSD10990 



LSD11000 

LSD11010 
LSD11020 
LSai1030 
LSD11040 
LSU11050 
LSU11060 
LSai1070 
LSD11080 
LSD11090 
LS011100 
LSD11110 
LSD11120 
LSD11130 
LSD11140 
LSU11150 
LSD11160 
LSD11170 
LSDIIIBO 
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LSU LOADER / SEGHES5 


r 2 (SELOCA 


TABLE) 






0000 OAUCI 


1120 


SWITCH 


E30 


TPOFF+a 


0000 0A50I 


1121 


OS.ESD 


EOD 


SWITCH+'* 


0000 0A5<tI 


1122 


NUH.LIBS 


EQO 


OS.END+U 


0000 0S58I 


1123 


EHDLODB 


EOD 


HOM.LIBS+I 


0000 0A5CI 


112U 


FILEMASE 


EQO 


ENDLODR+4 


0000 0A64I 


1125 


EXT 


E30 


fILEHA«E+8 


0000 0A68I 


1126 


LODREND 


E2U 


EXT+U 



LSD 11190 
13011200 
LS011210 
LS011220 
LS011230 
LSu1 1 240 
LSDn250 
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SYHBOL TABLE / C80SS-EEFEHESCE 
0007FCI 1128 END 



L3ai1270 



PEBKIN-ELBSR SERIES 3200 LSD LOADER, 03-235K91BOO-00 

STHBOL TiBLE / CEOSS-aEFEEEKCE 
ASSEMBLED BT CAL 03-066R07-00 (32-BIT) 
START OPTIOIS: HDISCHLSTC 
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HO CAL EBa05S 

5 CAL BASSIMGS 
10 PASSES 



PREVIOUS «ASHIS5 OK PAGE 22 



ABSTOP 


0000 0000 










ACT. END 


OCOO 02621 


450 


454* 






ADC 


0000 0004 










ADDRTABL 


0000 06E2I 


231 


1010* 






ADSELCH 


0000 0U6CI 


346 


651 


690* 




ANAGTE 


OCOO 01741 


353 


357 


359* 




ASC.HEX 


OQOQ 05BEI 


313 


455 


862* 




ASCUNIT 


0000 05D0I 


867 


871* 






BINDV 


OCOO 0078 


113* 








BMP. ITEM 


0000 OOBCI 


253 


265 


269 271 


27 3 


Bsr 


0000 0008 


117* 


383 


604 641 


669 


CALC.SIZ 


0000 02F8I 


506 


514* 






CHK.ITEH 


0000 00801 


239 


245* 






CK.DISC 


0000 OIDUI 


291 


396* 






CK. DISCI 


0000 01DEI 


398 


402* 






CK.EHTBY 


0000 02841 


468* 


484 






CK.SABE 


0000 002EI 


206* 


211 






CHFG 


0000 0UD2I 


380 


666 


745* 




CODE 


0000 07691 


1012 


1045* 






C0H2 


0000 07BBI 


192 


106 7* 






C0HN1 


0000 04261 


653 


658* 






C0MH2 


0000 042AI 


656 


661* 






CR 


0000 OOOD 


115* 


784 


821 1026 


1028 


CTLR 


0000 076FI 


1013 


1046* 






CTREAD 


0000 07C2I 


662 


1078* 






CTRESET 


0000 07C0I 


582 


1077* 






D1SEEK 


0000 07C3I 


597 


1080* 


1081 




D28ATTH 


OOOQ 07C4I 


615 


1082* 






D2BHEAD 


0000 07C5I 


626 


1083* 






D2SEEK 


0000 07C3I 


635 


1081* 






D2SETCYL 


0000 07C6I 


622 


1084* 






D2SETHED 


0000 07C7I 


631 


1085* 






DEVTABLE 


0000 070CI 


204 


216 


1027* 




DEYTBLND 


0000 074CI 


205 


1036* 






DIB 


0000 0030 


109* 


109 






DIR.ACT 


0000 OOOB 


109* 








0IE.ATEB 


0000 0024 


109* 


469 






DIR.BKSZ 


0000 0025 


109* 








DIR.CSEC 


0000 0C28 


109* 








DIR.DATE 


0000 0018 


109* 








DIB.EXN 


COOO 0028 


109* 








DIB-EXT 


0000 0008 


109* 


479 






DIR.FLBA 


0000 OOOC 


109* 


491 


510 




DIR.FHB 


0000 0000 


109* 


475 


477 




DIB.INBS 


0000 0026 


109* 









695 



717 



802 



806 



815 
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DIR.KEYS 


0000 


0014 


109* 








DIR.LLBA 


0000 


0010 


109* 


511 






DIR.LBCL 


0000 


0016 


109* 








DIR.LnSE 


0000 


001C 


109* 








DIR.REFX 


0000 


0027 


109* 








DIE.KFLG 


0000 


0026 


109* 








DIH.PSSD 


0000 


002C 


109* 








DI3.PV0L 


0000 


002C 


109* 








DIR.RCST 


0000 


0022 


109* 








DIH.SKEY 


0000 


0015 


109* 








DIB.RSAS 


GOOD 


OOFU 


109* 








DIR.HCBT 


0000 


0020 


109* 








DIR.HKET 


0000 


0014 


109* 








DIRA.ACS 


0000 


0003 


109* 








DIRA.ACM 


0000 


0010 


109* 


470 






DIRA.iLB 


0000 


0007 


109* 








DIBA.ALM 


0000 


0001 


109* 








DIRA.FTH 


0000 


OOEO 


109* 








DIRA.'JPB 


0000 


0006 


109* 








DIHA.aPS 


0000 


0002 


109* 








DIRSATE 


0000 


08FCI 


49 5 


509 


1113* 


1114 


DISCOS 


0000 


02E8I 


502 


508* 






DKCOMHOH 


0000 


oai8i 


605 


648 


650* 




DHUH 


0000 


07631 


1011 


1044* 






DESO 


0000 


077BI 


1015 


1048* 






DTABLE 


0000 


06A2I 


256 


258 


28 5 


1000* 


DU 


0000 


oac2i 


298 


300 


58 3 


589 596 


END. CODE 


0000 


OOAAI 


259 


263* 






EHD.COHY 


0000 


05F8I 


876 


883 


890 


892* 


END.FHKS 


0000 


011EI 


308 


312* 






ENDLODR 


0000 


0A58I 


529 


553 


1123* 


1124 


ERROR 


0000 


050EI 


735 


753 


769 


773* 


EXEC. OS 


0000 


03601 


369 


393 


564* 




EXT 


0000 


0A64I 


419 


421 


435 


456 1125* 


FILENASE 


0000 


0A5CI 


418 


422 


47 4 


1124* 1125 


FILNTFND 


0000 


OtBAI 


488 


732* 






FLP.DATA 


0000 


0HA2I 


715* 


717 


720 




FLP.KEAD 


0000 


048AI 


571 


706* 






FLP.HAIT 


0000 


04B4I 


723* 


725 






FLPT 


0000 


06D2I 


1007* 








FHKS 


0000 


07811 


304 


1050* 






FRKS.DOS 


0000 


01381 


317 


324* 






FOUND. SH 


0000 


003EI 


208 


214* 






GET. ACT 


0000 


02501 


429 


440 


445* 




GET.ACT1 


0000 


02541 


448* 


453 






GET. EXT 


0000 


02361 


427 


434* 






GET.EXT1 


0000 


023AI 


436* 


443 






GET. FILE 


0000 


026AI 


425 


438 


457 


459* 


GET.FLHS 


0000 


02181 


423* 


432 






GET.FSKS 


0000 


01101 


306* 


311 






GET.ITEH 


0000 


006EI 


236* 


243 






GET. OS 


0000 


03461 


543 


546* 






5ETC 


0000 


05541 


202 


238 


307 


424 437 



613 



519 



692 



708 



711 



737* 



1126 



449 



809* 
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GETC.BSI 

GETC.OK 

SETMAHE 

HEX.ASC 

HEX01 

ID 

IHPTOP 

lO.TTFE 

lOEHBOH 

LADC 

LENGTH 

LF 

LIB 

LIB.CTOP 

LIB. DATE 

LIB.DOHH 

LIB.FH2 

LIB.FH3 

LIB. HIS 

LIB.IPBI 

LIB. IBS 

LIB.ITSa 

LIB.«PEI 

LIB.HASK 

LIB.HCOB 

LIB.HIOQ 

LIB.SLIB 

LIB.SLSG 

LIB.IIL0 

LIB. OPT 

LIB.OPTO 

LIB.0PT1 

LIB.OT 

LIB-PEEG 

LIB.PBH 

LIB.PSIZ 

LIB.BL 

LIB.RBEG 

LIB.SEGH 

LIB.SEGS 

LIB. SECT 

LIB.TA 

LIB. TATE 

LIB.TC 

LIB.TIHE 

LIB.OTOP 

LIB.TABL 

LIBBDFF 

LIBBOFFE 

LODREHD 

LODBSTHT 



0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

oooo 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 



055EI 

057CI 

00201 

05841 

05981 

06ECI 

07FCI 

7911 

0«DAI 

0002 

07F1» 

OOOA 

0100 

0064 

0050 

002C 

0010 

0014 

003C 

0005 

0001 

0018 

0004 

0003 

0007 

0060 

0001 

0008 

0002 

OOOA 

0010 

0012 

0005 

0006 

0024 

0020 

0003 

0003 

0020 

OOOC 

0000 

0001 

0009 

0004 

0058 

0068 

006C 

09001 

09FFI 

0A68I 

00081 



813* 
822 
201* 
758 
837 
197 
1123 
750 
739 

142 
116* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
110* 
326 
327 
526 
190* 
734 
1103 



815 
826* 
20 3 

762 765 834* 
840 844* 
1019* 

1058* 
743 747 749* 

786 1026 1028 1029 1030 1031 1032 1033 1034 1j35 
110 



110 



110 
503 



49 6 
497 
528 
197 
752 



110 



110 500 



110 



110 



500 
1115* 
534 
199 
768 



503 
1116 
536 
212 
774 



1114* 1115 



1126' 
234 
789 



257 

819 



304 
860 



415 
894 



526 
1011 



534 
1012 



535 
1013 



536 
1014 



543 
1015 
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LOPT.ACB 


0000 


0001 


110* 






LOPT.ACH 


0000 


uooo 


110* 


110 




LOPT.ALM 


0000 


FFC3 


110* 






LOPT.CKE 


0000 


0005 


110* 






LOPT.CHH 


0000 


0400 


110* 


110 




LOPT.CTE 


0000 


0004 


110* 






LOPT.CTH 


0000 


0800 


110* 


110 




LOPT. DFB 


0000 


0007 


110* 






LOPT.DFg 


0000 


0100 


110* 


110 




LOPT.ETB 


0000 


0000 


110* 






LOPT.ETH 


0000 


8000 


110* 


110 




LOPT.FPB 


0000 


0002 


110* 






L0PT.FP8 


0000 


2000 


110* 


110 




LOPT.HMB 


0000 


OOOF 


110* 






LOPT.HifK 


0000 


0001 


110* 


110 




LOPT.KRB 


0000 


0003 


110* 






LOPT. MEM 


0000 


1000 


110* 


110 




LOPT. 081 


0000 


FOOO 


110* 


110 




L0PT.0S2 


0000 


OFOO 


110* 


110 




L0PT.0B3 


0000 


ooco 


110* 


110 




L0PT.0M4 


0000 


0003 


110* 


110 




LOPT.OVB 


0000 


0009 


110* 






LOPT.OTM 


0000 


0040 


110* 


110 




LOPT.HLB 


0000 


0008 


110* 






LOPT.ELH 


0000 


0080 


110* 


110 




L0PT.S6B 


0000 


0006 


110* 






L0PT.S6H 


0000 


0200 


110* 


110 




LOPT.UVB 


0000 


OOOE 


110* 






LOPT.nVH 


0000 


0002 


110* 


110 




LSU 


0000 


0001 


1* 


4 137 




LSUADDE 


0000 


1000 


112* 


140 141 142 


775 


MAG. READ 


0000 


01441 


328 


342* 345 358 


364 


MAG85 


0000 


6A2I 


1001* 






HAGC5 


0000 


06AAI 


1002* 






MRGRD.OS 


0000 


01841 


350 


366* 




MAGTAPE 


0000 


O0E8I 


292* 






KB256 


0000 


06CAI 


1006* 






HB5F 


0000 


06BAI 


1004* 






MBSR 


0000 


06B2I 


1003* 






MB67 


0000 


06C2I 


1005* 






KEK.EES 


0000 


04E6I 


755* 


918 950 979 




XEM.TEST 


0000 


06021 


530 


554 893* 




MESU 


0000 


07041 


199 


1025* 




SFAD 


0000 


07B4I 


759 


763 766 1064* 




.MCVE.LDB 


0000 


032CI 


537* 


541 




MSG 


0000 


051AI 


194 


781* 




MSG.PUT 


0000 


052CI 


783* 


793 




MSG1 


0000 


078CI 


752 


1057* 




KSG3 


0000 


07991 


734 


1059* 




SSG6 


0000 


07A9I 


768 


1063* 




HTCLEAE 


0000 


07BDI 


297 


1072* 




MTREAD 


0000 


07BEI 


375 


1073* 




MTSSWD 


0000 


07BFI 


301 


1074* 





373 



569 
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HTSKIP 


0000 


07BCI 


322 


1071* 
























KAM. 


.ITEM 


0000 


006AI 


232 


234* 


234 






















HEXT.DIR 


0000 


02AAI 


471 


473 


476 


478 


481* 


















NO. OS 


GOOD 


02BCI 


462 


487* 
























NUS. 


.ilBS 


0000 


0A5W 


352 


356 


516 


1122* 


1123 


















NXT, 


.CODE 


0000 


00981 


255* 


261 
























SXT. 


.ITEH 


0000 


00601 


230* 


276 
























OS. END 


0000 


0A50I 


368 


520 


1121* 


1122 




















OS. FOUND 


0000 


02C0I 


480 


490* 
























OS. SIZE 


0000 


02D4I 


296 


499* 
























OS. START 


0000 


0060 


114* 


565 
























OTHER 


0000 


07441 


224 


1035* 
























OTHR 


0000 


06DAI 


250 


256 


1008* 






















PAT, 


.CKND 


0000 


069AI 


985 


990* 
























PAT. 


.MICH 


0000 


06621 


956 


962* 
























PAT, 


.NEH 


0000 


06661 


964* 


992 
























PAT. 


,RDST 


0000 


067AI 


970 


974* 
























PAT. 


,EEAD 


0000 


067EI 


976* 


988 
























PAT, 


.»RT 


0000 


066EI 


967* 


972 
























PATTERNA 


0000 


07D4I 


966 


1099* 
























PURETOP 


0000 


OOOOP 


1128 


























POTC 


0000 


053EI 


785 


787 


790 


796* 




















PUTC.L1 


0000 


05481 


800* 


802 
























PUTC.L2 


0000 


054EI 


804* 


806 
























RO 




0000 


0000 


121* 


235 


241 


242 


248 


250 


258 


264 


268 


302 


305 


309 


3i: 










325 


346 


347 


348 


352 


355 


356 


360 


361 


411 


447 


451 


452 










460 


467 


48 3 


504 


505 


52 5 


538 


539 


542 


547 


560 


651 


671 










673 


673 


674 


681 


682 


683 


684 


704 


774 


775 


776 


798 


799 










801 


805 


838 


841 


866 


875 


882 


919 


947 


948 


949 


951 


966 










963 


978 
























81 




0000 


0001 


122* 


194 


196 


198 


233 


303 


414 


733 


751 


767 








RIO 




0000 


OOOA 


131* 


205 


210 


216 


217 


224 


225 


572 


573 


57 5 


593 


655 


659 










686 


837 


840 


848 


850 


865 


873 


878 


885 










R11 




0000 


OOOB 


132* 


574 


592 


593 


630 


644 


687 














R12 




0000 


OOOC 


133* 


409 


461 


485 


491 


510 


512 


513 


572 


709 


709 


710 




R13 




0000 


OOOD 


134* 


215 


225 


229 


231 


246 


251 


252 


266 


270 


474 


475 


528 










529 


549 


644 


645 


646 


660 


672 


674 


756 


757 


760 


761 


760 










903 


905 


905 


906 


908 


914 


916 


917 


921 


923 


925 


932 


934 










936 


937 


939 


945 


947 


949 


953 


955 


957 


965 


968 


969 


971 










975 


977 


981 


984 


986 


987 
















R14 




0000 


OOOE 


135* 


202 


238 


240 


294 


295 


296 


307 


313 


354 


367 


390 


410 










416 


417 


418 


419 


424 


437 


449 


455 


465 


477 


498 


530 


554 










563 


680 


726 


758 


762 


765 


785 


787 


790 


807 


824 


830 


842 










859 


869 


895 


986 


993 


















R15 




0000 


OOOF 


136* 


196 


198 


233 


283 


284 


285 


285 


286 


287 


288 


289 


299 










303 


319 


320 


343 


344 


378 


379 


382 


391 


39 2 


414 


417 


479 










500 


513 


515 


516 


517 


58 5 


588 


590 


599 


602 


609 


610 


612 










617 


618 


624 


628 


633 


637 


640 


642 


654 


665 


668 


676 


679 










694 


70 7 


712 


713 


716 


721 


722 


724 


733 


751 


756 


759 


760 










763 


764 


766 


767 


782 


783 


794 


810 


812 


814 


817 


818 


823 










829 


835 


836 


838 


839 


841 


845 


846 


847 


849 








R2 




0000 


0002 


123* 


286 


377 


382 


384 


385 


386 


527 


535 


538 


553 


663 


668 










670 


671 


672 


691 


694 


697 


599 


701 


703 


712 


906 


923 


937 
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33 



sa 



E6 



R7 



H8 



R9 

8DC.ADR 

RDC.SET 

EDKL00P1 

aDKL00P2 

8DSK2 

READ 

READ. ADR 

HEAD. DIE 

READ. MAG 

READ. SET 

RSAVE 

SECCYL 

SECTRK 

SET. 10 

SHCLEAR 

SHGORD 

SKIP, FM 

SLC.WAIT 

SLCH 

STARTS 

STE.IIEM 

SWITCH 

TBNTRY 

TEST 

TPOFF 

UHHE 



0000 0003 



0000 oooa 



0000 0005 



0000 0006 



0000 0007 



0000 0008 



0000 0009 



COCO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

oooo 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 



06481 

064itl 

O3A0I 

03CEI 

03BCI 

03641 

06161 

02761 

01A0I 

06121 

0A04I 

07C8I 

07CEI 

Q0C6I 

07C0I 

07C1I 

01261 

47 41 

07751 

OAOOI 

30881 

0A4CI 

0A44I 

0000 

0A48I 

04CAI 



955 


969 


984 






















124* 


287 


38 5 


387 


387 


388 


536 


538 


539 


540 


582 


585 


599 


617 


624 


628 


633 


637 


655 


659 


660 


662 


664 


676 


916 


917 


919 


934 


935 


936 


977 


978 
















125* 


191 


192 


193 


288 


297 


299 


301 


314 


319 


322 


343 


376 


378 


391 


538 


595 


597 


602 


609 


615 


621 


622 


626 


630 


631 


635 


640 


654 


707 


710 


713 


716 


718 


722 


72 4 


797 


799 


801 


803 


805 


811 


812 


814 


816 


817 


931 


935 


948 


951 


963 


966 


983 


991 
























125* 


28 9 


290 


293 


397 


399 


403 


422 


430 


431 


435 


441 


442 


501 


501 


568 


568 


570 


573 


57 5 


577 


577 


652 


652 


863 


880 


887 


388 
























127* 


231 


232 


254 


256 


258 


260 


386 


388 


38 9 


412 


413 


466 


469 


475 


477 


479 


482 


491 


495 


509 


510 


511 


605 


647 


688 


782 
889 


78 9 


791 


877 


878 


879 


880 


881 


834 


885 


886 


887 


883 


128* 


193 


220 


221 


316 


326 


362 


371 


40 7 


426 


428 


430 


439 


441 


456 


46 4 


469 


470 


472 


496 


562 


681 


684 


696 


696 


697 


698 


698 


69 9 


714 


718 


719 


738 


742 


746 


750 


784 


786 


789 


792 


803 


816 


820 


821 


828 


835 


839 


868 


872 


873 


874 


881 


889 


393 
























129* 


195 


20 7 


219 


221 


237 


242 


327 


363 


368 


372 


389 


408 


420 


421 


446 


497 


503 


511 


512 


517 


SIS 


519 


520 


521 


526 


527 


534 


539 


543 


544 


561 


700 


700 


701 


702 


702 


703 


714 


718 


327 


828 


853 


855 


857 


858 


872 


877 


884 








130* 


204 


207 


209 


210 


215 


217 


223 


228 


250 


267 


274 


275 


574 


595 


621 


646 


654 


685 


864 


874 


879 


886 








946* 


958 
























938 


544* 
























594* 


606 
























614* 


547 
























578 


603* 
























410 


465 


49 8 


563 


567' 


















915* 


326 
























463* 


£i36 
























349 


354 


367 


375* 




















907 


913* 
























302 


314 


32 5 


411 


460 


525 


542 


547 


560 


1117* 


1113 






573 


1090* 
























575 


1094* 
























226 


277 


28 2* 






















38 4 


570 


691 


1075* 


1077 


















377 


563 


1076* 






















315* 


323 
























693* 


695 
























1014 


1047* 
























903 


914 


932 


945 


965 


975 


1116* 


1117 












247 


249* 
























295 


347 


361 


50 5 


1120* 


1121 
















223 


283 


1118* 


1119 




















2* 


548 


555 


777 


920 


952 


980 


1066 












1119* 


1120 
























370 


394 


60 3 


611 


643 


678 


741* 
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TD.ATEB 


0000 


08001 


1108* 


1109 




TD.FDP 


0000 


08041 


461 


1109* 


1110 


TD.MAP 


0000 


08101 


1112* 






7D.0SP 


0000 


08081 


1110* 


1111 




TD.OSS 


0000 


080CI 


1111* 


1112 




YD.READ 


QOOQ 


Q1E0I 


400 


404 


406 


?D.VOL 


0000 


07FCI 


412 


1107* 


1108 


TDBUF 


0000 


07FCI 


407 


464 


46 6 


7DBUFE 


0000 


08FBI 


40 8 


1106* 


1113 


VSCIOR 


0000 


004EI 


218 


222* 




7CLFIL 


0000 


07541 


413 


415 


1042 


iiAIT.FM 


0000 


012AI 


318* 


321 




WAIT. HAG 


0000 


01B2I 


381* 


383 




HAITI 


0000 


038CI 


58 4* 


58 6 




S AIT 11 


0000 


03AAI 


598* 


600 




aAIT12 


0000 


03AEI 


601* 


604 




iAITIS 


0000 


03901 


587* 


591 




iIAIT21 


0000 


03D2I 


616* 


620 




SAIT22 


0000 


03E4I 


623* 


625 




aSIT2 3 


0000 


03ECI 


627* 


629 




WAIT2a 


0000 


03F6I 


632* 


634 




iIAIT25 


0000 


03FEI 


636* 


638 




iJAIT26 


0000 


04021 


639* 


641 




WMT31 


0000 


043CI 


667* 


669 




8AIT32 


0000 


044CI 


67 5* 


677 




iHC.ADE 


0000 


06341 


933* 


940 




aac.sET 


0000 


062EI 


924 


930* 




BRT.ADE 


0000 


06061 


904* 


909 




I.CONT 


0000 


05AAI 


240 


852* 




X.C0HV1 


0000 


5B2I 


854 


856* 





485 1105* 1106 1137 
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PROG= B3230.01 



ASSEHBIED BY MICBOCAL II C32-3IT) 



1 SCSAT 

2 * EDITED 012082 

3 TARGT 3230 

4 * KODEL 3230 PROCESSOB EHULRT08 

5 CEOSS 

6 SQCHK 

8 * COPYRIGHT PEEKIN-ELSEF, INC. SEPTEHBEE 1979, JANUARY 1982 

9 * ASSEKBLEE EXTENSIOS AKD EMDLATOE CODE 
10 * HHITTES BY KAEL STEES KLEIS 



323CCO0O 
32300010 
32300030 
32300000 
32300050 
32300060 

32300030 
32300090 
323CC100 



0000 0800 
0000 0000 



12 
13 



WCSLO SQU '800' 
FEEEH08D EQ0 



HCS STARTING ADDRESS 
TRACER 



323001?n 
32300130 



15 


* 


DROH 320:23. 


16 


* 


DH08 B23:27 


17 


* 


DSOH B28:31 


18 


* 




19 


* 


CONTROL STO: 


20 


* 


B00:07 


21 


* 


B08!l5 


22 


* 


B16;23 


23 


* 


B24:31 


20 


* 




25 


* 


300:07 


26 


* 


B08:15 


27 


* 


316:23 


28 


* 


32f:31 


29 


* 




30 


* 


FOLLOaiKG DE 


31 


PA 


.GEO PASTS 


32 


PAGE1 PARTS 


33 




PARTS 


31 




PARTS 


35 


* 


FOBHAT BOH 


36 


* 




37 


* 


PRIVILEGED/ 


38 


* 




39 


* 





- 19-195F86E01(BITS 20:23) 

- 19-195F87B01(BITS 21:27) 

- 19-195F88E01(BITS 28:31) 

BE ROMS 

- 19-220F20S0t(BITS 00:07 PAGE 0) 

- 19-220F21S01(SITS 08:15 PAGE 0) 

- 19-220F22S01(BITS 16:23 PAGE 0) 

- 19-220F23S01(EITS 21:31 PAGE 0) 

- 19-220F21 (BITS 00:07 PAGE 1) 

- 19-220F25 (BITS 08:15 PAGE 1) 

- 19-220F26 (BITS 16:23 PAGE 1) 

- 19-220F27R01(BITS 21:31 PAGE 1) 

SCRIPTION FOB SOESAT/DIO SUPPORT PROG 
19-220F20R01,19-220F21E01,19-220F22H01,19 
19-220F21EOO,19-220F25BOO,19-220F26EOO,19 
19-195FO0EO0,19-195F0OEOO,19-195F0OBOO,19 
19-195FXXB00,19-195F86R00,19-195Fa7E01,19 
19-183F26B01 

ILLEGAL EOH 

19-188F25 NC WCS 
19-188F27 BITH WCS 



32300150 
323001?0 
32300170 
32300180 
32300190 
32300200 
32300210 
323Q0220 
32300230 
32300210 
32300250 
32300260 
32300270 
323002RO 
323G02°0 
32300300 
■220F23R01 501* 32300310 
-220F2-'R01 R01* 32300320 
-195FO0PO0 32300330 
-195F88R01 R01* 32300310 
32300350 
32300360 
32300370 
32300330 
32300390 
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OFSaiTION SUPPOET 
0000 DOOE 5550 



11 
42 
43 
4i» 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 



3TABT 



SH,Y3,»!tiH,EXT+IE 



VECTOE IF INTEESUPT QUEUED, 32300410 

USIHG TABIE ST ' QT . LOG IS NOT 32300420 

INCBESKSTED ON IHTEEBUPT. IF 32300430 
3!AT+>«FE+B00ND, LCC HAS BEEN ISCEEMENT32300440 
BY (LENGTH) FOE IHTEEEUPT OS P8EVI0DS32300450 

USER INSTBUCTION. 32300460 

CALCULATE ADDBESS IS AS FGLLOVS: 323004-'0 

FOE EB, EI, 2HD OPERAND IN !?A?eSB. 32300480 

FOE SF, YS IN MAE£SP. 32300490 

FOE SX, A(2ND OFEBAHD) IN HAFESE. 32300500 

FOE EXBX, SE = A1, HAE = A2; 32300510 

XOP, YDI2, YSI2 EETUENED ON FIEST 32300520 

UNLOAD OF YDI, YSI, SE, OR LF . 323C0S30 

LOG IS IHCEEKENTED ^Y LENGTH. 32300540 

A HAEDHABE VECTOE IS TAKEN TO •07' 32300550 

IF INSTBUCTION BEAD CAUSED ANY 32300560 

OF: ILLEGAL, WAT, MPE; 323005T0 

OTHEEWISE, VECTOR VIA DE0H1. 323005?n 



0001 0CC8 4010 

0002 OEOO 0011 

0003 0000 0000 



60 
61 
62 
63 
64 



* ******************* 



***************************** 



UN-INTEHEUPTABLE IDLE LOOP 



* ********************************** 



t************* 



66 IDLE BT CATN+PPF,CONSEE 

67 B IDLE,CYD&SWA 

68 DC FEEEWOED 



EHTEP HERE FOE WCS ESCAPE 
LOOP UNTIL CATN OR PPF. 



32300^00 
32300610 
32300620 
32300630 
32300640 

32300660 
32300670 
32300680 



0004 
0004 

0005 
0006 



5EO0 019D 

OEOO 3190 
0000 0000 



70 * FOLLOWING RELEASE OF SYSTEH CLEAR, CSAE INCEEPENTS TO LOCATION 4: 

71 * 

72 ORG ■04' 

73 B SELFTSST,ENACLK+RFAULT TEST PEOCESSOE AND POVEE UP 

*FOE TEST SOFTHAEE. ALHAYS 5"005', 



75 


ABS.LHI 


B 


LHI 


76 




DC 


FBEEHORD 



32300700 
32300710 
3?300'720 
32300730 

32300''50 
323C0-'60 
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0007 






0007 


5E00 


OBDO 


0008 


5S00 


OEEO 


0009 


5E00 


OAFO 


OOOA 


OEOO 


itOIB 


OOOB 


5E00 


0880 


OOOC 


0E30 


14F0 


OOOD 


OEOO 


IKDO 


OOOE 


OSOO 


1480 


OOOF 


0051 


8030 


0010 


OEOO 


1500 



78 
79 


IV07 


ORG '07" 

B ILEGF,EHAC1K 


80 


* 




81 

82 


IVOS 


B ALIGN, EHRCLK 


83 

an 


* 

lYog 


B BAT,ENACI.K 


85 
S6 


IVOA 


B COHSES.KCATN 


87 
88 


* 

lYOB 


B EPFrENSCLK 


89 
90 


* 
lYOC 


B LEVELO 


91 
92 


* 
IVOD 


B 1EVEL1 


93 
9U 


IVOE 


B LEVE12 


95 
95 
97 


* 
IVOF 


LI HB1,*30' 
B lOINT 


99 


* ****** 


******************* 


100 
101 


* 
* 


IHTEEROFTABLF WAIT 


102 


* 





HAEDHARE ISTEEEDPT VECTOR TABLE 
ENTERED WHEN IP. FAULTS, OR ILLEGAL. 
LOC IS PL0S (LENGTH) 

ALIGN FAULT, CORHENT ISSTEUCTIOSs 

LOC IS PLUS (LENGTH). 

KAT OP. SPE, CDEESHT INSTK'JCTIOS 

LOC IS FLOS (LENGTH). 

CONSOLE ATTENTION, SNGL, OR PPF 

LOC IS CORRECT. 

SaP.LY P08EP. FAIL 

LOC IS CORRECT. 

I/O INTEERDPT, ATNO. 

LOC IS CORRECT. 

I/O ATTENTION, ATN1. 

LOC IS CORRECT. 

I/O ATTENTION, ATN2. 

LOC IS CORRECT. 

I/O INTERRUPT, ATN3. 

LOC IS CORRECT. 



103 



* ************************************************ 



32300780 
32300790 
32300800 
32300810 
32300820 
32300930 
323O08tt0 
32300850 
32300850 
32300870 
32300880 
32300890 
32300900 
32300910 
32300920 
32300930 
3230091*0 
32300950 
32300960 
32300970 



32300990 
32301000 
32301010 
32301020 
32301030 



0011 002C FttSO 

0012 DC1C 0121 



0013 



D05C 0050 



001U 


0000 


0000 


0015 


0000 


0000 


0016 


OOQO 


0000 


0017 






0017 


5E00 


0C20 


0018 


DC20 


0D10 



105 


THAIT 


106 


«AIT 


108 


EXIT 


109 


* 


110 


* 


111 


* *** 


113 




lltt 




115 




119 




121 




122 


IV17 


123 


■k 


12tt 


IV18 


125 


* 


126 


* 



HI HaLL,PSH,'80*,EXB TEST PSW B16: 

BT G+L,SAIT,CYD£SWA+IVJE+IR WAIT IF SET; ELSE EXIT. 

L HULL,MDE,IR GLOBAL EXIT. 

IF HEaOEY PEADING AT TEEHINATIOS, 
FAULTS LEFT QUEUED UNTIL IR. 
***************************************************** 



DC 


FEEESOED 


DC 


FREEWCID 


DC 


FEEEWORD 


ENDC 




ORG 


•17' 


B 


IIINT,SHACLK 



BT 



V,AFAUL2,IE 



NEVER USED 

LOC IS PLUS (LENGTH) 

B3230 FLOATING PT AEITH FAULT 

LOC IS PLUS (LENGTH) 

FLAGS ARE SA^E AS RETURNED BY ECC. 



323010=:0 
32301060 

32301080 
32301090 
32301100 
32301110 



32301130 
3230111(0 
32301150 
32301190 

32301210 
32301220 
32301230 
323012U0 
32301250 
32301260 
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128 
129 
130 
131 
132 
133 
13« 
135 
136 
137 



AFTPR POKS" IS FIRST APPLIED TO THE HACHISE, A KICSOCODE BRANCH 

IS MADE fO SELFTEST. THE "FAIL" LAKP OH THE INDICATOR 

PANET -^s'lIT. IF -^ELFTEST DOES SCT DETECT A HARDSARE ERROR, IT 

IS ASSaSED THAT THE MACHINE IS BASICALLY FUNCTIONAL. IN THIS CASE, 

A BRANCH IS TAKEN TO 'PWEUP', WHERE THE "FAIL" LASP IS POT O'JT. 

IF, HOHEYER, AN ERROR IS DETECTED BY SELFTEST, THE HICROCODE 
ATTFWPTS TC LOOP OH THE ISSTBDCTICN WHICH DETECTED THE ERROR. 
IN THIS CASE, THE "FAIL" LAKF REMAINS LIT, HITH THE "WAIT" 
LAMP DISIY LIT. 



32301280 
32301290 
32301300 
32301310 
32301320 
32301330 
32301300 
323013'^0 
323013*50 
32301370 



0000 i 


3019 




0019 


0E02 


01A0 


001A 


009E 


50D1 


001B 


0C79 


00E1 


001C 


0060 


830F 


0C1D 


0C69 


00E1 


001E 


0E11 


00E1 


001F 


OOEF 


070F 


0020 


OEUI 


00E1 


0021 


0E21 


00E1 


0022 


0E11 


O0E1 


0023 


0E09 


00E1 


002U 


0D21 


0OE3 


0025 


0F21 


00E2 


0026 


0068 


OQBF 


0027 


008E 


6D02 


0028 


0F89 


00E2 


0029 


0D89 


OOEO 


002A 


00C7 


S0E1 


002B 


0C79 


OOEO 


002C 


0000 


7035 


002D 


0001 


0005 


002E 


0002 


1015 


002F 


0003 


2025 


0030 


OOIE 


3020 


0031 


004E 


6010 


0032 


OOUE 


6000 


0033 


OOUE 


2OD0 


003U 


004E 


6030 


0035 


001E 


E002 


0036 


0C79 


OOEO 



139 
140 

im 

1H2 
143 
1i»lt 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 

160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



SELFTEST SOD 
LHIK 



TXA1 
TXA1 S SR,S3,3H,CYDeSWA+J 
RETST C+V+G+I,CYDflSWA 
LI «F0,15,SLHA 
3ETNT C+V+L,CYD£SWA 
3ETSF G.CYDESaA 
SEHA FLB,KRO,LYSI+JAM 
RETSF CCXrSSHA 
EETKF Y,CYD£SWA 
2ETSF S,CYD£SHA 
EETNF L,CYDSSWA 
HETST HSK,YDM1 
RETSF HSK,YDP1 
L CNTR,YSI,LYSI 
A SB,SR,KS0,REL+YDF1 
BETSF YDC,YDP1 
SETBT YDC 

XI PS»,SE,*E1' ,JAM 
BETST C+V+G+L 

A MEO,PSW,YSI,JAHCI 

A MR1,SR0,!?R0,JAHCI 

A HR2,HB1,SR1,JABCI 

A BR3,HR2,SE2,JAHCI 

X SB,HR3,«E2 

X SR,SR,MB1 

X SB,SR,aB0 

X SR,MB2,SR 

X SE,SR,HR3 

SI SE,SR,"02' 
RETNT C+V+G+L 



HARDWARE START-DP DIAGNOSTIC 
LOAD EETUBN ADDRESS 
AS 3R = YDI = CC = 0; SET WAIT 
BRANCH: FLAGS WOULD HOT CLEAR 
FLAGS SHOULD BE 0010 
BRANCH: FLAGS SHOULD BE ZERO 
BRANCH: FLAG SHOULD BE SET 
FLE = PSH = YSI = 'F- 
BRANCH: FLAG NOT SET 
BRANCH: FLAG NOT SET 
BRANCH; FLAG NOT SET 
BRANCH: FLAG NOT SET 
BRANCH: KSK TEST SHOULD BE FALSE 
BRANCH: MASK TEST SHOULD BE TRUE 



EXECUTE NEXT INSTRUCTION 15 TIHES; 



+JAH SE = 

BRANCH: 
BRANCH: 
PSW = 
BRANCH: 



•EV, YDI = 15, CC = 2 

FLAG SHOULD BE SET 
FLAG SHOULD SOT BE SET 
! FLAGS = 0000. 
FLAGS SHOULD NOT SET 



MRO 

HR1 

MR2 

BR3 

SR 

SE 

SR 

SB 

SB 

SB 



1 (YSI=0) 

3 

7 

•F' 



B 
A 
D 
2 




BRANCH: PEOBABIY HICRO-EEG FAILURE 



32301390 
32301400 
32301410 
32301420 
32301430 
32301440 
32301450 
323014<;0 
32301470 
323014?0 
32301490 
32301500 
32301=10 
32301520 
32301530 
32301540 
32301550 
32301560 
32301570 
323015S0 

32301600 
32301610 
32301620 
32301630 
32301640 
32301650 
32301650 
32301670 
323016»0 
32301690 
3230170C 
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172 * ***************************************************** 

173 * 

17a* POWER UP SEQUEliCH 

175 * 

17g * ***************************************************** 



32301720 
32301730 
323017i*0 
32301750 
32301760 



0037 


5D10 


065D 


0000 


0033 




0038 


0E02 


0520 


0039 


0066 


8084 


003A 


E0E7 


8420 


003B 


005E 


8003 


003C 


002E 


6050 


003D 


004E 


6051 


003E 


0006 


F008 


003F 


FE02 


3274 


0040 


0087 


F011 


0041 


5C90 


OABO 


0042 


0E40 


03F0 


0043 


FE02 


5194 


0044 


0D92 


57D1 


0045 


0D92 


59E1 


0046 


0066 


OODO 


0047 


F053 


8440 


0048 


0060 


0054 


0049 


F066 


8028 


004A 


0064 


0050 


0043 


00S7 


0000 


004C 


5302 


1010 


0041; 


A06C 


0170 


004E 


006C 


0550 


004F 


5C90 


OABO 


0050 


0C08 


401B 


0051 


OEOO 


0930 



178 PH3UP 

180 HAR^fSTET 

181 

182 

183 

184 

185 

186 

187 

188 HARM.1 

189 

190 

191 

192 * 

193 

194 * 

195 

196 

197 * 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 * 

210 



BT 

SQU 
LINK 

LI 
LI 
LI 

X 
A I 

LINK 

AI 

BT 

BF 



!!VF,COLDSTRT,RFAOLT+ENACLK BRANCH: BEBOEY PCWES lOST- 

* ME80RT STILL IKTACT. 

5EHTEST TEST BASIC MEBOSY 

SAO/'Sa* ACFEG SAVE POIHTEE) 

PSW,'20' ,EXE+JAK+PE4 SELECT REG SET 0, ESABLE »PE 



SE,3 

SB,SR,HDE 

SE,SR,!!DR,CYD£SWA 

5[AB,SE,8 

LH.EST,DS4+I4 

PSW,PSW,'11' ,JAK 



BASK 

FORCE ALIGN 4 

DOSE; POINT EO 

ADVASCE PAST STORED PSW 

LOAD GENERAL REGISTER SET 

ADVANCE TO NEXT SET 

HPE,HARDSTOP,ENACLK BRANCH: SOHETHIHG RELOADED SRONG! 

C,WARB.1 CONTINUE FOR 8 SETS. 



LINK LH71,DE4+I4 



LOAD SCRATCHPADS 



LINKT FPP,LKE.ENT,CYD£SHA LOAD SPFP REGISTERS 
LIHKT FE?,L«D.ENT,CYDE.SWA LOAD DPFP REGISTERS 



L 


!fAE,SS 


POINT 


LI 


f!K3,'40',EXB+DR4 


QUEUE 


L 


BR0,»DR,I4 


MEO = 


LI ■ 


?!AR,'28',DB4 


ACCOK' 


L 


LOCKDE 


LOAD 


L 


PSW,BRO,JAM 


NEW J 


LINK 


TLSU,ENACLK 


TEST 


L 


NULL, NULL, PE2 


FETCH 


EXT 


HDLL,HDB 


SAKE : 


31 


S?E,HAEDSTOP,ESACLK 


BEAKCi 


BT 


L,CONSEE,ECATN 


BRANC: 
TURN 1 


B 


TJ5KF 


CHECK 



TO POHEB-DOHN PSW 

MALFUNCTION STATUS BIT 

PSW 
SOLE STATUS); FETCH LOC 
SEW LOC 

3W (HAT DISABLED UNTIL LPSTD) 
I? Lsn FNABLED 

CONSOLE STATUS 
SURE IT'S GOTTEN, THEN: 
H: SOHETHISG RELOADED WRONG I 
H: WAS IN CONSOLE ROUTINE. 
OFF FAIL LIGHT. 

IF MALFUNCTION ENABLED. 



32301790 

32301800 
32301810 
32301820 
32301830 
32301840 
32301850 
32301860 
32301870 
32301880 
32301890 
32301900 
32301910 
32301920 
32301930 
32301940 
32301350 
32301960 
32301970 
32301980 
32301990 
32302000 
32302010 
32302020 
32302030 
32302040 
32302050 
32302060 
32302070 
32302080 
32302090 
32302100 



0000 


0052 




0052 


0060 


8000 


0053 


0056 


0000 


0054 


E064 


0060 


0055 


0061 


0050 


0056 


0C88 


4010 


0057 


0015 


8C01 


0058 


6046 


8404 


0059 


E066 


0000 



212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 



* TEST BASIC lEBORY 



(PSW = HERE) 



BEBTEST 



KEBLOOP 



HEB.1 



EQU 

LI 

L 

L 

L 

3T 



SI 
XI 
L 



HR0,0 LOW EEHCRY LIBIT 

HAE,HE0 TEST CELL ADDRESS 

L0C,HA8,PR4 READ DATA, SET LOC = (BA5) 

HR1,BDR AND PRESERVE. 

CATN,CONSER IF KDSG IN BEBOBY TEST, 

CAN LEAVE BY DEPRESSING HALT/RUN. 

FAIL lASP IS TURNED OFF. 
KDR,BR0,'01',EXH WRITE DATA PATTERN 

BAE,BR0,'04',EXB+PW4 WRITE; SET FCE READ IK BITES AWAY 
SAS,BH0,PE4 RE-ADDRESS TEST CELL 



32302120 
32302130 
32302140 
32302150 
32302160 
32302170 
32302180 
32302190 
32302200 
32302210 
32302220 
32302230 
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005A 


E012 


8C01 


005B 


OOCE 


2050 


OOSC 


0C18 


05S0 


005D 


0065 


0010 


005E 


6000 


800« 


005F 


001C 


acoi* 


0060 


0C10 


0530 


0061 


0060 


6««0 


0062 


0065 


OCOO 


0063 


0366 


30U0 


006tt 


6E01 


OOEO 



22U 
225 
226 
227 
228 
229 
230 
231 
232 
233 
23U 



SI 


5E2,KB0,*01',EXH+] 


X 


SB,!!B2,SDE,JAH 


BT 


G+L,ME>!.1 


L 


SDR, SRI 


AI 


lECKBCU/PW* 


SI 


St]lL,»lEO,'Olf,EXH 


BT 


G,HESLOOP 


LI 


»30,'ttO',EXB 


EXH 


"EB/MEO 


LI 


l!AB,'aO' 


EETN 


PWU 



TEST DATA READ, SET CC=SR=0 (?) 
BRANCH: DID HCT RETAIN TEST DATA. 
RESTORE ORIGINAL CONTENTS 
ADVANCE TO NEXT CELL 
AT 256 KB LISIT ? 
BBAHCH: NOT YET. 
SET 'POWER REST03E' 
TO STATUS HOED 2 'UO' 

RETURN TO CALLER. 



323022U0 
323022'=0 
32302260 
32302270 
323022P.0 
32302290 
32302300 
32302310 
32302320 
32302330 
323O23U0 



0000 


0065 




0065 


0056 


0171 


0065 


0065 


0060 


0067 


006F 


0C60 


0068 


0C20 


06A0 


0069 


6E00 


0664 


006A 


0EQ2 


0520 


006B 


0F90 


06F0 


006C 


012C 


OODA 


006D 


020C 


OODO 


006E 


022C 


OODA 


006F 


0463 


B0C2 


0070 


0038 


7CA0 


0071 


0F88 


06B2 


0072 


0087 


F011 


0073 


OE40 


06B0 


0071 


5E02 


1010 


0075 


0014 


0005 


0076 


0OE7 


8480 


0077 


OEOO 


401B 



236 


COLDSTRT 


EQO 


* 


237 




L 


HAS, NOLL, CYDSSWA 


238 


C0LD.1 


L 


HDE,HAE 


239 




EXH 


FLS,HAR 


240 




BT 


V.COLD.IA 


241 




B 


C0LD.1,PH4+I4 


242 


C0LD.1A 


LINK 


"EHTEST 


243 


* 






244 


COLD. 2 


BF 


FPP,C0LD.3 


245 




LE 


YD,SR,nNNLD 


246 




LH 


YD, SB 


247 




LD 


YD,SB,UHNLD 


248 


COLD. 3 


LI 


ARSYD,IITNT 


249 







YD,PSH,YDI,EXH 


250 




BF 


YDC,C0LD.2,YDP1 


251 




AI 


PSW,?SH,'11',JAH 


252 




BF 


C, COLD. 2 


253 


* 






254 




LINK 


TLSU.EHACLK 


255 


COLD. 4 


SDEC 


LOC,HR0,«R0 


256 




LI 


PS»,'80*,EXB+JA!1 


257 


COLD. 5 


B 


CO>iSER,BCATH 


258 


* 







aEBOEY POWER WAS LOST 

ADDEESS AS DATA; 

AT LIHIT YET ? 

BRANCH: YES ('0004 0000') 

STOSE, ADVANCE. 

TEST BASIC ••EWORY 

BRANCH: SO FPP. 
INITIALIZE SPFP 9EGISTE5S 
INITIALIZE DPFF HEGISTEPS 

INITIALIZE SCRATCHPAD REGISTERS 
INITIALIZE GENERAL REGISTERS 
DO WHOLE SET 
ADVANCE TO NEXT SET 
BRANCH: SETS 0:7 NOT DONE 



TEST IF LSn ENABLED 
HACHISE IN INITIAL STATE - 
SET PSW = '00008000', LOC = 
AND GET USEE INTERVENTION. 
TORN OFF FAIL LIGHT. 



•FFFFFE' 



32302360 

323023''0 

32302380 

32302390 

32302400 

32302410 

32302420 

32302430 

32302440 

32302450 

32302460 

32302470 

32302480 

32302490 

32302=^00 

32302510 

323C2520 

32302'=30 

32302540 

32302550 

32302560 

32302570 

32302530 
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25Q * ***************************************************** 

261 * 

262 * POHEE DOWN 

263 * 

254 * ***************************************************** 



32302^00 
32302610 
32302620 
32302530 
32302'=Q0 



0000 


0078 




0078 


506C 


OOBD 


0079 


0066 


8084 


007A 


506^5 


8003 


0073 


0C2S 


5050 


007C 


0046 


6050 


007D 


0075 


7000 


007E 


5065 


0044 


C07F 


60E7 


0174 


0080 


0S02 


3681 


0081 


0087 


F011 


0082 


0E40 


0800 


0083 


0E02 


SICO 


0084 


0D92 


5771 


0035 


0D92 


5941 


0086 


006A 


8003 


00 87 


OEOO 


0879 



266 
267 
258 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 



PPF 



PWEDWS 



PWRDWH1 



EQU 

L 

LI 

LI 

N 

X 

L 

L 

L 

LISK 

AI 

Br 



SULL,YSI,BFA 

fiAE,'84* 

SR,*03*,PB4 

SE,SS,aDR 

HAE,SE,BDB 

MDB,PSW 

KDE,L0C,PW4+ 

PSW,SULL,PW4 

STB.ENT,CyD£ 

PSW,PSH,'11' 

CPWBDHNI 



EHTESED VIA IVOA OB THBOUGH CONEEE 
OE BY BRANCH TEST. 
ULT+EHACLK UNLOAD EXBX SOP 

BEAD PHE FAIL PSW SAVE POINTEB 
BITS TO BE IGNOkED 
CAPTUBE, 
FULLHOED-AIIGNED POINTER 



14 



STORE CUBEEHT PSV 



LINK STH71 



+I4+JAE STORE CURRENT LOC, ZERO PSW 
SWA SAVE GENEBAL REGISTER SET 
,JAB ADVANCE TO NEXT SET. 

BRANCH! STORE ANOTHER SET. 

SAVE SCRATCHPADS. 



LINKT FPP,STHE.ENT,CYD£SHA SAVE SPFP REGISTER SET 
LINKT FPP,ST»D.ENT,CYD&SWA SAVE DPFP BEGISTEB SET 



POW 



LI 

R 



YDI,3 
*,YDFF 



POW IS STEERED BY YDI 
POWER DOWN. 



32302660 
323026-TO 
32302680 
32302690 

32302710 
32302-'20 
32302730 
32302740 
32302750 
32302760 
323027-'0 
323027S0 
323027=0 
32302S00 
32302810 
32302320 
32302330 
32302340 
32302850 
32302860 



294 
295 
296 
297 
298 
299 
300 
301 
302 



* ******************************************************* 
* 

* MACHINE MALFUNCTION STATUS WORD BITS 



288 

289 

290 

291 * 

ogo * ******************************************************* 



8000 


0000 


4000 


0000 


2000 


0000 


1000 


0000 


0800 


0000 


0400 


0000 


0200 


0000 


0100 


0000 


0000 


0002 



- POWEB FAIL 

- POWER RESTCEE 

- N0N-C0BEECTA3LE EEEOE, DATA FETCH 

- NON-COHEECTABLS EEEOE, INSTRUCTION FETCH 

- NOS-CORBECTABLE EBBOE, ADTO-DRIVES CHANNEL 

- NON-CCSFIGUEED HEHOEY, DATA FETCH 

- NON-CONFIGCEED MEMORY, IHSTRUCTIOH FETCH 

- NON-CONFIGUEED HEBOBY, AUTO-DBIVEB CHANNEL 

- SHARED HE'CPY POWER FAIL 



32302990 
32302890 
323029G0 
32302910 
32302920 

32302940 
32302950 
32302950 
32302e''0 
323029S0 
32302990 
32303000 
32303010 
32303020 
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0PS3ATIQN SOPPOBT 



0000 


00S8 




0088 


006A 


soot 


0099 


0063 


8180 


008A 


ODAO 


08D0 


0000 


0083 




008B 


006A 


8005 


008C 


0063 


8C02 


008D 


OEOO 


0939 


0000 


a08E 




006£ 


0063 


8408 


008F 


OEOO 


0950 



310 
311 
312 
313 

3m 

315 
316 
317 
318 

320 
321 
322 



* ************************************************ 
* 

* KACmSE SALFUSCTIOS IKTEERDPT 
* 

************************************ 



301! 
305 
306 

307 * 

308 * ********** 



EPF 



SSEPF 



EPF1 



CH1NMHF 



EQU 

LI 

LI 

BT 

EQU 

LI 

LI 

B 

EQO 

LI 

B 



YDI,it 

?B3, '80' ,EXB 

EFy,EPF1 

* 

TDI,5 

MF3,'02',EXH 

T!!1«F,TDFF 



!?R3,'08",EXB 
SEHHl^l 



EAELI POWER FAIL INTESBUPT 

ESTESED VIA IVOB 

SET FCE YDFF RESET EFF 

QUEUE PF REASON CODE 

BBAfCH: EPF 

SHASEl'flEHOFY EARLY POSES FAIL 

SET FCF YDFF 'RESET SMEPF' 

QUEUE SMPF BEASCB CODE 

BESET EFF OB SMEPF. 

HESOBY PARITY ERROR IN CHASMEL 
QUEUE REASON CODE 
TAKE PSW SWAP. 



323030«0 
323030'^0 
32303060 
32303070 
323030S0 

32303100 
32303110 
32303120 
32303130 
323031U0 
32303150 
32303160 
32303170 
32303180 

32303200 
32303210 
32303220 



0000 0090 

0090 0S02 OFCO 

0091 0063 8410 

0092 OEOO 0950 



0000 0093 

0093 0E02 OFCO 

0000 0094 



0094 


0063 


8420 


0095 


0F10 


098D 


0096 


006B 


8003 


0097 


0063 


0E30 


0098 


002C 


F420 


0099 


0E1C 


0110 


009A 


0062 


0060 


009B 


0066 


OODO 


009C 


006E 


0060 


009D 


0066 


8020 


009E 


0075 


700D 


009F 


6065 


0044 


OOAO 


6065 


00D4 


00A1 


006C 


0174 


0OA2 


6066 


8038 


00A3 


E06C 


0174 


00A4 


E060 


0054 



324 
325 
326 
327 
328 



331 



IFETCHE EQU 

* 

LINK 

LI 

B 



330 DFETCHE EQU 



MISUSLES 

ME3,'10',EXB 

SEHSFI 



LINK HIRUSLEN 



332 


HES«F 


EQU 


*■ 


333 


* 






334 


* 






335 




LI 


8H3,'20',EXB 


336 


HESMFI 


BE 


HYF,THKF,RFAULT 


337 




LI 


CUTE, 3 


338 




SRL 


HB3,BB3 


340 


TBMF 


NI 


!fnLL,PSM,'20',EXI 


341 




BF 


G+L,TWAIT,IVJE 


343 


HMFINT 


L 


HE2,ZMAB 


344 




L 


BAR, SB 


345 




L 


Sa,BAR 


346 




LI 


!!AE,*20' 


347 




L 


HDE,PSH,BFAULT 


348 




L 


gDB,LCC,PB4+I4 


349 




L 


IDE,SR,PW4+I4 


350 




L 


HULL, NULL, 14 


351 




LI 


aAB,*38',PW4 


352 




L 


BULL, NULL, PE4+I4 


353 




L 


BR0,BDR,PE4+I4 



FPE OK ISSTRUCTION FETCH 
ENTEEED VIA IV07 THROUGH ILEGF 
GET (lOC-LEHGTH) 
QUEUE REASON CODE 
ATTEBFT SWAP. 



32303240 
32303250 
32303260 
32303270 
32303280 



BPE OS DATA FETCH 32303300 

GET (LOC-LENGTH) 32303310 

FAULT OH SUPERVISORY DATA FETCH 32303320 
EHTEH HEBE WHEN LOC NOT TO BE CHANGED32303330 
FOE 5IABPLE, ON NEW PSW FAULT. 32303340 
QUEUE REASON CODE 32303350 

BEASCH: NOT HOH-EXISTEHT BEBOBY 32303360 

32303370 
SHIFT FAULT CODE RIGHT 3 PLACES 32303380 



TEST IF HBFINT EHABLED IN PSW 
BRANCH: HOT ENABLED. TEST WAIT BIT. 



BEBORT FAULT ADDRESS 
TRUBCiTE LK FAULT ADRS 

A(BHF OLD PSW) 

(20-23) = OLD PSW 

(24-275 = OLD LOC 

(2C-2?) = LB BLOCK START ADBS 



A(Ba? SFW PSV) 
(38-3B) = NEW PSH 
(3C-3F) = NEW LOC 



32303400 
32303410 



32303430 
32303440 
32303450 
32303460 
32303470 
32303480 
32303490 
32303500 
32303510 
32303520 
32303530 
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OPERATION SUPPORT 



00A5 


0064 


0050 


0OA6 


0065 


0C30 


00A7 


6065 


0024 


00A8 


606C 


0170 


00 A9 


00S7 


0000 


OOAA 


5S90 


0110 


OOAB 


0064 


3040 


OOAC 


5E00 


401D 



354 
355 
356 
357 
358 
359 
360 
361 



HARDSTOI 



ESK 

L 

L 

L 

BE 

LI 

3 



LOCMDR 

HDE,MR3 

HDB,IIE2,PH4 + Ifl 

NULL, NULL, PH4 

PSH,KR0,JAH 

KPE,TWAIT,ENACLK 

L0C,'40" 



(40-43) 
(44-47) 



SBSH 

*E!fCEY FAULT ADRS 



LOAD HE8 ?SS 

BRANCH: SWAP OK (NO IVJE ALLOHED) 

POINT TO MALFUNCTION STATUS WORD 



C0NSEE,ENACLK+EFAD1T DOUBLE FAULT; STOP SACHINE. 



32303540 
32303550 
32303560 
323035''0 
32303530 
32303590 
32303600 
32303610 



0000 OOAD 

OOAD 003E ED01 

OOAE OCAO 0310 



364 
365 
366 
367 



i ************************************************* 
* 

* LOAD HULTIPLE (GEN REG) FAULT SUPPORT 
* 

* ************************************************* 



369 LKFAOLT EQU * FAULT I« LORD HULTIPLE 

370 01 SE,SR,'01',RBL A(LS BLOCK), F0B8 80XXXXXX 

371 BT !!AT,HAT1A BRANCH: BAT ESEOB 

273 * ************************************************ 

374 * 

375 * HEHORY ACCESS COKTECLLFE INTERRUPT 

376 * 

377 * ************************************************ 



32303630 
32303640 
32303650 
32303660 
32303670 

32303690 
32303-'00 
32303710 

32303-'30 
32303740 
32303750 
32303''60 
32303770 



0000 


OOAF 




OOAF 


OSAO 


0930 


OOBO 


006S 


0170 


0QB1 


0066 


8090 


00B2 


AE02 


OrCD 


O0B3 


0063 


0060 


00B4 


0052 


0850 


00B5 


EE02 


0C64 


00B6 


0003 


2175 


00B7 


006C 


0173 


00B8 


0068 


0033 


00B9 


0066 


OODO 


OOBA 


OEOC 


0110 


OOBB 


0068 


0060 


003C 


0E04 


0110 



379 


RAT 


EQU 


* 


380 


* 






381 




BF 


8AT,DFETCHE 


382 


HAT1 


L 


SE,HULL 


383 


MAT1A 


LI 


SAP, "go* 


384 




LINK 


HINUSLEN,PS2+BfAULT 


385 




T 


ME3,ZHAB 


356 




LHL 


HE2,HDR 


387 




LINK 


C0HSWAP,PR4+I4 


388 




AINC 


YD,MR2,NULL 


389 




L 


NULL, NULL, YDK1 


390 




L 


YD,!!E3,YDai 


391 




L 


HAE,SR 


392 




3F 


L,TWAIT,IVJE 


393 




T, 


YD,HAR 


394 




B 


THAIT,IVJE 



ENTERED VIA IV09 32303790 

CP FECH IV07 THROUGH ILEGF. 32303800 

BRANCH: REALLY PARITY ERROR 32303^10 

NOT SERVICING LH FAULT HERE - 32303820 

VEHOEY BEADS FEOS SEW PSW - 32303830 

RESET FAULT; GET ( LOC-LENGTH) . 32303840 

MS3 = FAULT ADES FROM ZBAE 323C3950 

l^AULT CODE, KINOS 1 32303860 

DO PSH SWAP 32303870 

R13 = FAULT CODE, FOEH OOOOOOXX 32303880 

POINT E12 323038S0 
512 = FAULT ADDEESS, FOEH OOXXXXXX 32303900 

FLAG SET BY IHFAULT ? 32303910 

BEANCH: NO. 32303920 

R11 = ACLM BLOCK START) 32303930 

GO TEST WAIT BIT. 32303940 
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OPERATION SUPPORT 

395 * ************************************************ 

* ILLEGAL INSTRUCTIOS INTERRUPT 



397 
398 
399 
liOO 



k **************************** ******************* 



32303960 
32303970 

32303990 
32303990 
323OUO0O 



0000 


OOBD 




OOBD 


5CA0 


0300 


OOBE 


0C90 


09C0 


OOBF 


006C 


0050 


OOCO 


5EA0 


0C2D 


00C1 


A06C 


017C 


0000 


00C2 




00C2 


0E02 


OfCO 


00C3 


0066 


8030 


00C4 


SE02 


ocea 


0OC5 


OEOK 


0110 



«02 
U03 

yot 

l»OF 

U07 
l»08 
tt09 

mo 

1*11 
1*12 
1*13 

mi* 



ILEGF 



IIISTA 



III8T 
IIIHTI 



EQU 

BT 

BT 



L 

BF 

L 

EQO 

LINK 

LI 

LINK 

B 



MAT,HAT1,ENACLK 
«PE,IFETCHE 



ENTERED VIA IVC7 OH ^1-TIHE ABORT 
BRANCH: REALLY HAT E??05 
BRANCH: HPE OR SON-EXISTi-ST MEMORY; 
OK INSTRUCTION READ. 



HOLL,HDH PESORY WAS BEADING AT ABORT 

HAT, HINT, EFAULT+ENACLK BRANCH: SO MAT FAULT 
NOLL, NULL, PR2+RFAULT RESET MAT FAULT 

ENTER FROM EMULATION OR D1 VECTOR 
HINUSLEN GET (LOC-LENGTH) 

HAE,'30" ADRS OF ILLEGAL INST? SEW PSW 

COHSSAPfPR^ + Il* DO PSS SWAP 
TWAIT,IVJE GO TEST WAIT BIT. 



3230H020 
32301*030 
32301*01*0 
3230UC50 

32301*070 
323011080 
32304090 
32301*100 
32301*110 
32304120 
32304130 
32304140 



416 * COSMOS R14/R15 INTERRUPT PSH FETCH/SWAP ROUTINE 



0000 


00C6 




O0C6 


0070 


7001 


00C7 


E061 


0053 


00C8 


006C 


0050 


00C9 


O0E7 


0010 


OOCA 


0068 


0043 


OOCB 


0064 


0050 


OOCC 


0068 


0003 


OOCD 


0E91 


OOEO 


OOCE 


5S00 


0940 



418 
419 
420 
421 
422 
423 
424 
425 
426 
427 

432 



COMSWAP EQU * 

L MRO,PSW,CYD£SWA 

L HR1,MDR,PR4+YDB1 

L NDLL,MDR 

L PSW,BR1,JAM 

L YD,L0C,YDM1 

L LOCKDR 

L YD,ME0,YDS1 

RETNF HPE 

B MEHHF,ENACLK 

ENDC 



MEMORY NOW READING NHW PSW 
MEO = OLD PSW. POINT RO. 
ME1 = NEW PSW. POINT B15. 
FORCE CLOCK STOP IF FAULT 
LOAD NEW PSW 
R15 = OLD LOC 
LOAD NEW LOC 
R14 = OLD PSH 
RETURN TO CALLER 
UNLESS SERVICE FAULT. 



323041«;0 

323ni*lpn 
32304190 
32304200 
32304210 
32304220 
32304230 
32304240 
323042=0 
323042fi0 
323042-'0 

32304320 
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OFISATION SUPPORT 



COCF 



OOCF 


GEO 2 


0D60 


QODO 


0E02 


0D60 


00D1 


0C42 


0D60 


00D2 


0E1A 


0D1*0 


00D3 


0E02 


0D50 


OOD«t 


002C 


FHIO 


00D5 


DC18 


0D60 


0000 


:.0D5 




00D6 


DOSE 


OOEO 


00D7 


0E02 


OFCO 


00D8 


0066 


801*8 


00D9 


ES02 


oceu 


OODA 


OOSA 


SOOF 


OODB 


0060 


0080 


OODC 


006A 


800C 


OODD 


0308 


00F2 


CODE 


0028 


E007 


OODF 


0E04 


0110 



lijll * ************************************************ 
«35 * 
436 * 



437 
438 

itUO 

4«2 
443 
4h4 
445 
446 



* AEITHSETIC FAULT INTESBUPT 
* 

* ************************************************ 



AFAULO 
AFAUL1 

nFft UL^ 
AFAUL3 
AFAnL4 



448 UFAULT 
449 

451 AFAULT 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 



OEG 

LI!fK 
LISK 



1 rf • 

AFAHIT 
AFAULT 



LINKF G+L, UFAULT 

LINK AFAULT 

81 SDLL,PSH,*10',FXB 

BT G+L, AFAULT, IE 

SQU 

L SB,LS 

LISK HISUSLEN 

LI HAE,'48* 

LISS COMSHAP,PE4+I4 

LI YDI,15 

L rEO.YD 

LI YDI,12 

A YD, BSO, LENGTH, YDP1 

NI TD,SE,'07' 

B rHAIT,IVJE 



ALI5SS LISK ADDRESS 

FIX POINT DIV-BY-0 
FIX POINT QUOTIENT O'FLOW 
DpinoH; FLOAT Diy~PY~0* 
BEASCH: FLOAT EXP UNDEBFLOW 
FLOAT POINT EXP O'FLOV 

AFAULT ENABLED ? 
EXIT IF NO, ELSE: 



SI = FAULT CODE + HOBE 

GET (LOC-LENGTH) 

KAE = ACAEITH FAULT NEW PSW) 

DO PSW SWAP 

POINT E15 

ACFAOLTED INSTRUCTION) 



KEO = 

S12 = 

E13 = 
GO TES 



•NEXT LOC ; 
FAULT CODE 
WAIT BIT 



POINT B13. 



32304340 
32300350 
32304360 
32304370 
32304380 

32304400 

32304420 
32304430 
32304440 
32304450 
32304460 

32304480 
323044^0 

32304510 
32304520 
32304530 
32304540 
32304550 
32304560 
323045''0 
32304530 
32304590 
32304600 
32304610 



OOFO 






0000 


:o50 




OOEO 


OEOO 


4EA0 


00E1 


S200 


4E90 


00E2 


SSOO 


4E92 


00F3 


OEOO 


4EE3 


OOEt 


FEDO 


4FD4 


00E5 


OEOO 


5120 


00E6 


FEOO 


5164 


00E7 


0055 


0480 


DOES 


4E00 


0130 



463 



465 



P3IVILEGED 



SYSTEM 



FUNCTION 



ABLE 



466 PSFTAB 



OEG 
EQU 



■EO' 



467 




3 


EEL 


468 


LPSTD 


3 


LSTD1,PE4 


469 


LSSTD 


B 


LSTD1,YDP1+PE4 


470 




B 


STPS,YDH1 


471 




B 


LDPS,DE4+I4 


472 




B 


ISSV 


473 




B 


ISBST,DE4+I4 


474 


XSTB 


EXB 


HDE,YD 


475 




S 


EXIT, TEL 



ALIGNS TABLE MODULO 16 

PEIVILEGED SYSTEH FUNCTION VECTORS 

CODE 

CODE 1 

CODE 2 

CODE 3 

CODE 4 

CODE 5 

CODE 6 

CODE 7 

STORE BYTE, HO ECC; GO EXIT. 



32304630 

32304650 
32304660 
32304670 
32304680 
32304690 
32304700 
32304710 
32304720 
32304730 
32304740 
32304750 



480 



EN DC 



32304800 
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OPERATIOH SUPPORT 



00E9 



00E9 


0E02 


0F20 


OOEA 


0E02 


0F20 


OOEB 


0000 


0000 


OOEC 


0000 


0000 


OOED 


0S02 


OFUO 



488 



* ttt************************** *********** ************* 

* 

* DATA FOSKAT 



l»82 

li83 

it8l» 

485 * 

(J86 * ********************************* 



FAULT 

******************** 



ORG 



•E9' 



490 


F0RFAUL2 


LINK 


SPECFAUL 


U91 


F0aFAUL3 


LINK 


SFECFAOL 


492 




DC 


FfiEESCBD 


493 




DC 


FBSSaOSD 


494 


F0BFAUL6 


LINK 


FOBFAULT 


495 


* 






496 


* 







ALIGNS IINKS 

INVALID SIGN DIGIT, PACKED DATA 

INVALID DATA DIGIT, PACKED DATA 

RESERVED CODE 

RESERVED CODE 

FUILWQBD ALIGNMENT FAULT 

NOTE - ALL ALIGN FAULTS TREATED AS 

FOLLWORD ALIGN FAULTS BY PROCESSOR. 



32304520 
32304830 
32304840 
32304850 
32304860 

32304880 

32304900 
32304910 
32304920 
32304930 
323049U0 
32304950 
32304960 



0000 OOEE 
OOEE 0EO2 OFCD 
OOEF 0063 0060 
OOFO 0066 80C8 
00F1 AEOO OEDD 



0000 


00F2 




00F2 


0060 


OOFO 


00F3 


0014 


0040 


0000 


00F4 




00F4 


006E 


OOEO 


OOFS 


0066 


80C8 


00F6 


EE02 


oceu 


00F7 


0028 


E007 


OOFS 


001C 


C005 


00F9 


0E44 


0113 


OOFA 


0058 


0030 


OOFB 


OE04 


0110 


0000 


OOFC 




OOFC 


506C 


0050 


OOFD 


006C 


OOBO 


OOFE 


0060 


OOFO 


OOFF 


0014 


0040 


0100 


0E01 


OOEO 



498 


ALIGN 


EQO 


* 


499 




LINK 


KI»USLEN,RFAULT 


500 




L 


HE3,ZHAR 


501 




LI 


!1AR,'C8' 


502 




3 


F0EFA0L6,PE2+RrAn] 


503 


* 






505 


SPECFAUL 


EQII 


* 


506 




L 


MEO, LENGTH 


507 




S 


LOC,3B0,LOC 


509 


FOSFAULT 


EQU 


* 


510 




L 


SB,LE 


511 




LI 


HAB,*C8' 


512 




LINK 


C0SSWAP,PR4+I4 


513 




NX 


YD,SS,"07' 


514 




SI 


NnLL,TD,5 


515 




3F 


C,TSAIT,IVJE+YDH1 


516 


* 






517 




L 


YD,K33 


518 




B 


THAIT,IVJE 


520 


HINOSLEN 


EQU 


* 


521 




L 


NULL, IDE, ENACLK 


522 




L 


SOLL,YSI 


523 




L 


BRCLEHGTH 


524 




S 


L0C,HB0,L0C 


525 




RETN 





ENTERED VIA IV08 32304980 

GET (LOC-LENGTH), BESET ALIGN FAULT 32304990 

"EMOPY ADDRESS OR FAULT 32305000 

HILL READ FECK ALIGN NEW PSV 32305010 

RESET ANY HAT FAULT QUEUED, 32305020 

GO PICK UP FAULT CODE. 32305030 

EHULATED FAULTS ONLY, HERE 32305050 

323O50'=O 

POINT TO FAULTED INSTRUCTION 32305070 

COMBOS BOUTINE 32305090 

SAVE LINK 32305100 

A(FAULT NEW PSS) 32305110 

DO PSW SWAP 32305120 

B13 = FAULT CODE 3230';i30 

ALIGNMENT FAULT ? 32305140 

BRANCH; NO. POINT E12. 32305150 

IF CODE 6 OS 7, 32305160 

B12 = FAULT ADDEESS FROM ZMAE 32305170 

GO TEST WAIT BIT 32305180 

SDBTBACTS LENGTH FROJ' LOG, INTERRUPT 32305200 

CLOCK STOP FOB MAT FAULT SE'(VICE 32305210 

ENSURE TOP FOR RXRX UNLOADED 32305220 

GET INSTEUCTION LENGTH 32305230 

DECREMENT LOC BY LENGTH 32305240 

RETUEN TO CALLER 32305250 
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527 
528 
529 
530 
531 



* ************************************************ 

LOADEH STOEAGE OHIT SUPPOBT 
* 

* ************************************************ 



32305270 
32305280 
32305290 
32305300 
32305310 



0000 


0101 




0101 


5008 


1060 


0102 


006A 


3005 


0103 


006D 


OOAl* 


0104 


006F 


00C2 


0105 


0C21 


OOEO 



0000 


0105 




0106 


0S02 


118D 


0107 


0062 


0850 


0108 


0E02 


1180 


0109 


006H 


0850 


010A 


0S02 


1180 


010B 


0066 


0850 


010C 


0E02 


1180 


010D 


0050 


0850 


010E 


001C 


0060 


01 OF 


0C10 


0770 


0110 


0061 


B002 


0111 


0S02 


1180 


0112 


2006 


1060 


0113 


0Q1C 


0060 


0114 


0CI40 


1110 


0115 


00E7 


0020 


0116 


0S90 


098E 



0117 



5E00 077D 



533 
53" 
535 
536 
537 
538 

510 

5m 

543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 



TLSD POO * TEST LSC PEESEKT, ENABLED 

BEANCH; ON-BOAFt) ISO ENABLED. 

LSO ADDRESS 

ADDRESS IT 

TEST FOE FALSE SYSC 

RETURN IF V FLAG (NO LS0). 

* LSD F2Q0IEES THAT START AHD END ADDRESSES OF LOAD SODOLE 

* REFLECT HALFW08D ALIGNMENT OF DATA. 



EQO 


* 


9T 


HW,300T,ENACLK 


LI 


YDI,5 


ADRS 


YDI 


SS 


FLR 


5ETNT 


V 



BOOT 



LOADLOO? 



SQU 

LINK 

LHL 

LINK 

LHL 

LINK 

LKL 

LINK 

LKL 

S 

ST 

LI 

LINK 
A 

S 
3T 

3F 



RDHALF,RFAULT 

HR2,MDE 

KDHALF 

LOCHDR 

EDHALF 

HAR,«DR 

SDHALF 

HRCMDR 

HULL, MHO, MAR 

G, COLD. 5 

HR1,2 



LSD HAS BEEN ADDRESSED. 

READ PSW HALFBOSD 

NEW PSW 

BEAD LOG HALFBOED 

NEW LOC 

READ LOAD START ADSS HALFWORD 

START ADDRESS (BUST 3E ALIGNED) 

READ LOAD END ADSS HALFHOED 

END ADDRESS (BUST 3E ODD) 

TEST (START LESS END) 

BRANCH: ADDRESS ERROR. END < START. 

CONSTANT 



GET HALFWORD OF LSD DATA 
STORE; ADVANCE MAR BY 2 
DONE ? 

BRANCH: NOT DOSE. 
LOAD NEW PSW AND CC 
BRANCH: LOAD SUCCESSFUL. 
TUEH OFF FAULT LAHP. 
CCLD.5,RFADLT+EHACLK BRANCH: UNSUCCESSFUL BOOT. 



RDHALF 

MAR,HS1,HAR,FW2 

NULL,HRO,KAR 

CLOADLOOP 

PSW,»E2,JAM 

!!PE,TBHF,ECATN 



32305330 
32305340 
32305350 
323O53';0 
323053-'0 
32305330 

32305400 
32305410 

32305430 
32305440 
32305450 
32305460 
32305470 
32305430 
32305490 
32305500 
32305510 
32305520 
32305530 
32305S40 
32305550 
32305560 
323055-'0 
32305580 
32305590 
32305600 
32305610 
32305620 
32305630 



0118 


0065 


0OC1 


0119 


0D09 


OOEO 


011A 


006S 


0450 


011B 


0065 


0OC1 


one 


0035 


6050 


011D 


0E01 


OOEO 



565 
566 
567 
568 
569 
570 
671 



ROUriSE READS ONE HALFWORD FRCB THE LSU 



RDHAL? 



RD 



HDR 



RETNT HK 



EXB 
RD 

HETN 



SR,SDR 

KDR 

HDB,SR,»DR 



SS BYTE 

BRANCH: GOT A HALFWORD. 

ELSE, SWAP BYTE TO B16:23 

INPUT LS BYTE 

FORH A HALFWORD 

AHD RETURN. 



32305650 
32305660 
32305670 
32305680 
32305690 
32305700 
32305710 
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0000 011E 

011E 0078 7000 

our 08^7 0090 



0000 0120 

0120 006C OOBF 

0121 086U 0090 



0000 0122 

0122 F06C 017H 

0123 F06E D050 
012a 00S1» 0050 
0125 DEEO 1250 



0126 


00E7 


OODO 


0127 


002C 


FU02 


0128 


CSIC 


0110 


0129 


0066 


8080 


012A 


E06C 


0170 


012B 


0056 


0050 


012C 


E06E 


0060 


012D 


0066 


808C 


012E 


005C 


0850 


012F 


5C90 


09U0 


0130 


0E1C 


0110 



574 


EPSR 


EQD 


* 


575 




L 


¥D,PSH 


576 




L 


PSW,YS,JAK+D2 


577 


* 






579 


LPSHR 


EQO 


* 


580 




L 


NDLL,YSI,LTSI 


581 




L 


L0C,YS,D2 


582 


* 






584 


LPSU 


EQU 


* 


585 




L 


NOLL, NOLL, DE4+I4 


586 




L 


SE,HDS,DSlt 


587 




L 


LCCKDR 


588 




BF 


»IAT+HPE,*+1,IE 


590 


* ENTERED VIA 


DE0H2 FROH EPSR, i: 


591 


* OR BY 


BRANCH 


FEOH LDPS (OPCODE 


592 


* 






593 


QTEST 


1 


PSW,SR,JA« 


59« 


QTEST1 


NI 


NULL,PSH,'02',FX& 


595 




ur 


G+I,TWAIT,IVJE 


596 




LI 


BAR, 'SO- 


597 




L 


NULL, NOLL, PR4 


598 




L 


HAR.HDR 


599 




L 


SE,HAR,PR4 


600 




LI 


HAE,'eC* 


601 




LHL 


HULL,BDR 


602 




BT 


HPE,MEHKF,ENACLK 


603 




BF 


G+L,THAIT,IVJE 



EMTEBED VIA DE0M1 * 95 

COPY FSW STATUS TO YD; 
LOAD HEW PSW £ CC, 
VECTOR TO QTEST1. 



ENTERED VIA DE0H1 
INCREMENT YSI BY 1 
LOAD NEW LOG FROM USER R2+1, 
VECTOR TO QTEST. 



ENTERED VIA DE0H1 * C2 

FETCH NEW PSW STATUS 

SR = NEW PSW; FETCH LOG 

WON'T LOAD IF FAULT - 

TAKE INTERRUPT IF FAULT, ELSE 



LPSW5 
FU) 



LOAD NEW PSW £ CC 

IS QUEUE SERVICE INTPT ENABLED ? 

EXIT IF NO, 

ACSYSTEM QUEUE POINTER) 

FETCH POINTER 

AND BEAD SYSTEM QUEUE HEADER: 

SR = A(QDEUE), TRUNCATED AS FEQ'D. 

A(SYSQ INTEBEUPT NEW LOO 

HAVE ANY ENTRIES BEEN USED ? 

BRANCH: QUEUE TEST FAULTED. 

EXIT IF NO. 



32305740 
32305750 
32305760 
32305770 



32305790 
32305800 
32305810 
32305820 



32305840 
32305850 
32305860 
32305870 
323058'10 



32305900 
32305910 
32305920 
32305930 
32305940 
32305950 
32305960 
32305970 
32305980 
32305990 
32306000 
32306010 
32306020 
32306030 



0131 E066 8088 

0132 0070 7001 

0133 E053 0053 



0000 0134 

0134 00E7 0050 

0135 0068 0043 

0136 0068 0003 

0137 0068 OODO 



gQ5 * ************************************************ 

606 * 

607 * SYSTEM QUEUE SERVICE INTERRUPT 

608 * 

609 * ************************************************ 



611 SYSQINT LI HAE,'88',PR4 

612 L HEO,PSW,CYD£SWA 

613 L HR3,HDR,YDM1+PR4 



BEAD NEW LOC 

PSW JUST LOADED 

H53 = NEW LOC; FETCK NEW PSW 



615 * THIS CODE SHARED BY SVC , EPSR, LPSBR,1PSW,IDPS 

617 COHSWAP^ EQU * ENTERED WITH YDI = 15 

618 L PSW,MDR,JAS SELECT NEW PSH 

619 L YD,L0C,YDK1 H15 = OLD LOC 

620 L YD,HR0,YDK1 H14 = OLD PSW 

621 L YD,SE B13 = SYSTEM QUEUE POINTER 



32306050 
32306060 
32306070 
32306080 
32306090 

32306110 
32306120 
32306130 

32306150 
32306160 
32306170 
32306180 
32306190 
32306200 
32306210 



HODtL 3230 PPOCESSOE EKULATOR 05-090R01A13 
STATUS SWITCHING ANt I/C SBPPOET 



0138 0064 0030 
0135 0E9tl 0110 
013i 5B00 2940 



622 
623 
62a 
625 
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L L0C,HE3 

BF !1PE,TWAIT,IVJE 

B BEHSF,ENACLK 



01/20/82 



(OR SVC PAEAK BIK ADDRESS) 32306220 

SSH LOG 3230f230 

TEST WAIT BIT, UNLESS SHAP FAniTED. 3230621*0 

FAULTED PSK FETCH 323062=0 



627 

628 
629 



* ************************************************ 
* 

* SUPERVISOR CALL (SVC) INTEBEOPT 



g31 * ******************************* 



***************** 



32306270 
323062'!0 
32306290 
32306300 
323P6310 



oooc 


013B 




01 3B 


006E 


0060 


013C 


0081 


0AA1 


013: 


0006 


909C 


013-; 


A066 


8098 


013F 


0070 


7003 


01C0 


E863 


0850 



633 
63U 
635 
636 
637 
638 
639 
6t0 



SVC 



ECO 

L 

SLL 

AI 

LI 

L 

LHL 



SE,BAE 

KE1,YDI,CYD£SWA 

«AR,ME1,'9C' 

»AR,'98',PE2 
«E0,PSH,YDH1 
«E3,aDR,P8t+D2 



EHTEBED VIA DEC^I * El * 32305330 

SB = TRUHCATED ADDRESS 323063«t0 
SE1 = ISDEX IBTO SVC VECTOR TABLE 323063SO 

BEAD VECTOR, 323063'^0 

ADDRESS OF SVC HEW PSW 32306370 

OLD PSH 323063?0 

NEB LOC FROH SVC TABLE 32306390 

VECTOR TO C0HSSAP2 PSH SWAP. 323061*00 



642 
643 
644 
645 
646 



* ************************************************ 
* 

* SIHULATED IMMEDIATE INTERRUPT (SINT) 
* 

* ************************************************ 



32306420 
32306430 
32306440 
323064K0 
32306460 



GOCC 


3141 




Oli.1 


0020 


Z4FC 


0162 


004E 


08D0 


Oli-3 


0061 


OAAC 


01 tt 


0E18 


1490 


01-5 


006A 


0A80 


01^45 


005A 


OAAO 


0147 


0061 


OAAO 


31 -5 


0061 


0A10 


C-1&; 


0072 


7001 


Ol^i 


08B7 


9428 



648 


SINT 


EQU 


* 


649 




HI 


KEO,SR,'FC",FXB 


650 




X 


SR,HEO,SE,LHL 


651 




SLL 


»R1,TDI,DHSHFT 


652 




BF 


G+L,SINT.1 


653 




SLL 


YDI,YD 


554 




SLL 


YDI,YDI 


655 




SLL 


HS1,YDI 


656 




SLL 


MEI.HRI 


657 


SIHT.1 


L 


«E2,PSW,CYDSSWA 


658 




01 


PSH,HR1,'28',EX 


659 


* 







FNTEEED VIA DR0H1 

GET 10-BIT DEVICE ADDRESS 



E2 



32306480 
32306490 
32306500 
32306510 
32306520 



TIMES 2; TEST YDI FIELD. 
BRANCH: ASSUME LEVEL 0. 

HAX LEVEL = 3; MOVE TO REG SEL FIELD 32306530 

32305540 

\ 32306550 

\ 32306560 

SAVE CURRENT PSW 32306570 

M+D2 PSW = •000028N0' 32306580 

VECTOE TO I0IST1. 32306590 



HODEI 3230 PROCESSOR EKUIATOB 05-090F01A13 
STATUS SWITCHING ANB I/C SUPPORT 
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01/20/82 



OIKB 


0061 


8020 


011»C 


OEOO 


1500 


01i*D 


0061 


8010 


01l»E 


OEOO 


1500 


OltF 


0061 


0170 


0150 


0072 


7001 


0151 


0037 


9423 


0152 


005E 


OACt 


0153 


006D 


OED« 


015U 


0006 


EODO 


0155 


B068 


0022 


0156 


0068 


001*2 


0157 


0068 


0EB2 


0158 


0068 


00C2 


0159 


0068 


0080 


015A 


006it 


0850 


015B 


5C90 


0940 


015C 


006C 


0E50 


015D 


octo 


15F0 


015E 


DOEF 


0080 



661 


* **** 


662 


* 


563 


* 


664 


* 


665 


* **** 


667 


LEVEL2 


668 




670 


1EVEL1 


671 





675 
675 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 



t***** *************** *-ii* ****** -k ******** if* * 



I/O (IHKEDIATE) INTERRUPT 



^********* ********************************** 



673 LEVELO 



lOINT 



I0INT1 



LI 


«E1,'20' 


B 


lOIHT 


LI 


KR1,'10' 


3 


lOINT 


T 

1j 


SF1,NULL 


T 


HE2,PSH,CYD£SWA 


01 


PSW,!!E1,'28',EXB+, 


ACK 


SR,SLL 


ADSS 


SB,SRL 


AI 


KAH,SE,'DO' 


T 


YD,MR2,YDP1+DR2 


I, 


YD,L0C,YDP1 


5BL 


YD,SE,YDP1 


SS 


YD 


T 


YD, YD 


LHL 


LOCMDR 


3T 


HPE,SEHI!F,ENACLK 


SEL 


HULLrBDE 


3T 


C, CHANEL 


L 


FLR,YD,IR+JA!! 



I/O INTERRUPT, ATS2 



I/O INTERRUPT, ATN1 



I/O INTERRUPT, ATNO 

SAVE OLD PSW STATUS, POINT RO 
JAM PSf = •OOOO28K0" 

SRO = INTERRUPT DEVICE ADDaESS*2 

ADDRESS THE DEVICE 

EAR = (2*DEV ADRS)+'DO' 

USES RO GETS OLD PSW; 
El GETS CLD LOC 
R2 GETS DEVICE ADDRESS 
R3 GETS STATUS 

MAKE BOTH STACKS SAME *R01 1/82* 

LOAD I.S.P. TABLE ENTRY; 

BRANCH; S«AP FAULTED. 

IF ENTRY ODD, 

ENTER AUTO-DRIVER CHANNEL; 

ELSE, CC GETS DEVICE STATUS; EXIT. 

IF HPE BEFORE ENTEEING CHANEL, 

EREOE EXIT IS HERE. 



32306610 
32306620 
32306630 
32306640 
32306650 



32306670 
32306580 

323067C0 
32306-710 

3230';7'0 

32306750 
32306760 
323067T0 
32306780 
32306790 
32306300 
32306810 
32306820 
32306830 
32306840 

assoe^so 

32306R60 
323C6870 
32306880 
32306890 
32306900 
32306910 
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HODEL 3230 PROCESSOB EHDLftTCE 05-090H01A13 

AUTO DBIVEB CHAN8EL 

693 * ************************************************ 

-* 

ADTG-DEIVEE CHANNEL SUPPCBT 



01/20/82 



694 

695 
696 
697 



* ******************** 



**************************** 



32306930 
32306900 
32306950 
32306960 
32306970 



0000 


0080 




0000 


0020 




GOOD 


0010 




0000 


0008 




0000 


0004 




0000 


0002 




0000 


0001 




015F 


0066 


0842 


0160 


E068 


0040 


0161 


006C 


OOAF 


0162 


0062 


0C54 


0163 


OOAC 


A080 


0164 


0E1S 


1833 


0165 


OOAC 


4420 


0166 


0C18 


1852 


0167 


002C 


A001 


0168 


0E18 


1880 


0169 


E061 


0550 


016A 


0C10, 


17S1 


016B 


0006 


1050 


016C 


002C 


A004 


016D 


0C18 


1752 


016E 


0D08 


1710 


016F 


0055 


04C1 


0170 


1E00 


1770 


0171 


0065 


00C1 


0172 


2E00 


1772 


0173 


006D 


0051 


0174 


OEOO 


1772 


0175 


AD08 


1730 


0176 


006D 


0451 



699 


EBIT 


EQU 


•SO- 


700 


SBIT 


EQU 


'20* 


701 


CBIT 


EQD 


•10' 


702 


3BIT 


EQU 


•08' 


703 


RHBIT 


EQO 


■04' 


704 


TBIT 


EQO 


•02" 


705 


FBIT 


EQU 


■ov 



707 CKAKEL LHl 



708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 



L 

L 

EXH 

HI 

BF 

N 

* 

BT 

NI 

BF 

FA3TS0DE EXT 

BT 

* 

* NOTE: 
A 

NI 
BT 
BT 
RD 
B 



HHISP 



HSOUTP 



ODTPUT 



B 



WD 

B 



BT 
HD 



EXECUTE BIT 

CSC CHECK TT?E: 0=CEC16; 1 = SDLC 

CHECK TYPE: = LEC; 1 = CEC 

EUFFES SWITCH BIT 

EEAD/SEITE (0/1) 

TRANSLATE = 1 

FAST aODE = 1 



HAB,L0C,YDP1 

YD,L0C,PE4 

KULL,YDI,LYSI 

HR2,KDE,I4 

NULL, HE2, EBIT, JAR 

G+L,EISnB0,YDH1 

SULL,YD,«E2,EXE+JAK 

G+L,EXSn31,YDP1 

NULL, ia2, FBIT 
G+I,SOSaAL 

HE1,>ID5,PR4 

G,EXADTO,CIDeSKA 

HALFHOSD DATA MUST 

HAK,!!H1,MDR 

SULl,aH2,EHBIT 

G+L, OUTPUT, YDP1 

HW.HWIMP 

SDR,EXB 

C0K!10S,DH1 

aDE 

C0K!fON,PW2 + YDP1 

KDE 
C0HH0N,YDP1 

HW,H«0UTP,PR2 
HDB,EXB 



FETCH CHASSEL COMMAND WORD 

E4 = A(CCB), FOECED EVEN 

SELECT E4 AS YS 

BR2 = CCH = CHASSEL COHBAND WOBP 

TEST EXECUTE BIT: 

BRANCH: NO EXECUTE, ABORT. 

TEST STATUS (E3) AGAINST MASK: 
(ASSUMES 8-BIT STATUS RETURNED) 
BRANCH; BAB STATUS ABORT. POINT ?4. 

TEST FAST HODE BIT: 
BRANCH: SOT FAST MODE 

HE1 = BDFO BYTE COUNT 
FETCH BUFO E»D ADDRESS. 
BRANCH: EXIT CN POSITIVE COUyT 

BE ALIGNED ! 
ADDRESS DATA BYTE/HALFHOED 
TEST P/K BIT: 

BRANCH: E/B=1=HRITE; INCREMENT IS 1. 
BRANCH: HALFBCRD DEVICE. 
INPUT DATA, WEITE TO MEMORY. 



INPUT HALF90RD 

URITE TO HE50EY; INCREMENT IS 2. 

OUTPUT HALFBORD 
INCEEMEHT IS 2. 

BRANCH: HALFBORD DEVICE. 
OUTPUT DATA 



32306990 
32307000 
32307010 
32307020 
32307030 
32307040 
32307050 



32307070 
32307080 
32307090 
32307100 
32307110 
32307120 
32307130 
32307140 
32307150 
32307160 
32307170 
32307180 
32307190 

32307210 
32307220 
32307230 
32307240 
323072E0 
32307260 
32307270 
323072S0 
32307290 
323073C0 
32307310 
32307320 
32307330 
32307340 
323073'50 
32307360 
32307370 
32307380 
32307390 
32307400 



HODEL 3230 PROCESSOB EHULATOP 05-090E01A13 
AUTO DRIVER CHANNEL 



0177 0006 D002 

0178 0005 10A1 

0179 2E10 17F2 



71»2 


COMMON 


AI 


7U3 




A 


71*4 




BF 



PAGE 18 13:37:13 



01/20/82 



jIAP,rS,2 JDDEES3 BUFFER BYTE COUNT 

KDE,MR1,YDI,CYD£SHA INCREMENT COURT (BR1) BY 1 OS 2 
G,EXADT02,PH2+YDP1 BRANCH: NORHAl EXIT. POINT PI. 



32307420 
32307430 
32307440 



017A 


0005 


D014 


017B 


AOEF 


8002 


017C 


006U 


0850 


017D 


DC90 


1820 



017E 


005C 


0052 


017F 


0064 


0083 


0180 


0OE7 


0080 


0181 


0E90 


0110 


0182 


5E00 


08E0 



746 * EXIT TO SUBRODTISE AT BUFFER END (BYTE COUNT POSITIVE): 

747 * 

748 EXSUB2 AI HAH,YS,20 
Tug LI FLF,,'02*,JAS+PR2 



FETCH SUBROUTINE ADDRESS 
CC = 2 



32307460 
32307470 
32307430 
32307490 



751 


EXSUB 


LHL 


L0C,!?DE 


752 




BT 


!IPE,SXAUTBMF,IE 


754 


* NORMAL 


EXIT 


FROS AUTO-DEIVES 


755 


* 






756 


EXAUTO 


L 


NUIL,HDH,YDP1 


757 


EXA'JT02 


L 


ICC,YD,YD!?1 


758 




L 


PSW,YD,JAB 


759 




BF 


BPErTWAIT 


760 


EXAUTH8F 


3 


CHANSHF.ENACLK 



SUBROUTINE ADDRESS 32307510 

BEANCH: FAULT IN CHANNEL. ELSE, EXIT. 32307520 



HEtfOEY WAS BEADING 7 POINT El. 
ESSTCEE ENTRY LOC, POINT EO. 
BESTOBE ENTRY PSH 
TEST WAIT (NO IVJE ALLOWED) 
BEANCH: FAULT IN CHANNEL 



32307540 
32307550 
32307560 
32307570 
32307530 
32307590 
32307600 



0183 
0184 



0006 0014 
AEOO 17C0 



762 * UNCONDITIONAL EXIT TO SUBEOUTINE (EXECUTE BIT = 0) 

764 EXSUBO AI aAa,YS,20 FETCH SUBROUTINE ADDRESS 

765 B EXSUP,PB2 AND GC EXIT. 



32307620 
32307630 
32307640 
32307650 



0185 


0006 


D0 14 


0186 


AOEF 


8001 


0187 


OEOO 


17C0 



767 

768 * 

769 EXSUE1 
770 

771 



EXIT TO SUBEOUTINE ON STATUS ERROR: 



AI HAR,YS,20 

LI FLS,'01',JA!!+PR2 

B EXSDB 



FETCH SUBROUTINE ADDRESS 
CC = 1 



32307670 
32307680 
32307690 
32307700 
32307710 



MODEL 3230 PHOCESSOE EHDLATOE 05-090R01A13 
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01/20/82 



AUTO DBIVEH CHANNEL 



0188 


0021 


A008 


0189 


0006 


5010 


018A 


E06H 


006« 


018B 


E061 


0550 


OiSC 


0C10 


1751 


018D 


0005 


1050 


01 8E 


002C 


A004 


018F 


0C18 


1970 


0190 


0063 


O0C1 


0191 


0020 


30FF 


0192 


002C 


A002 


0193 


0C1A 


lEAO 


0191* 


0055 


0430 


0195 


1053 


0000 


0196 


OSOO 


19C0 


0197 


A063 


80FF 


0198 


0023 


3«50 


0199 


002C 


A002 


019A 


0C1A 


1BB0 


019B 


006D 


0031 



773 
774 
775 
776 
777 
778 
779 
780 
781 
782 

TQ 3 

784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 



798 
799 
800 
301 
802 



* 5P1 

* 5S0 

* g4 = 

* S3 = 

NCiSAL 



= B'JFFEE BYTE COUNT 
= WORK BEGISTER 

ADDRESS OF COHKAND BLOCK 

BYTE ADDRESS 



NI HR1,SR2,BBIT 

A KAE,YS,HR1 

L L0C,1!AS,PR4+I4 

EXT HE1,HDE,PB4 

ET G.-EXRUTO,CYD£SWA 

A KAR,HR1,«DE 



RR2 = COPY OF COMHAND 90ED 
BS3 = BYTE/TSAHSLATED BYTE 
LOG = ADDRESS OF BYTE CODHT 



GET OE 8 

ADDRESS BYTE COOHT 5) +2 05 +10 
LOC = ACBUFFEH BYTE COUNT) - 2 
ifEl = BUFFER BYTE COUNT 
FETCH BUFFER END ADES. 
BRANCH: BYTE COUNT POSITIVE- 
ADDRESS CURRENT BYTE . 



3: IN NON-FAST MODE, ONLY BYTE TRANSFERS ARE ALLOWED. 



* SOT 

NI NULL,MR2,RHBIT 

BT G+L,NFWRIT 

NF3SAD RD flE3 

NI HR0,HB3,'FF* 

NI NULL,ME2,TBIT 

LINKT G+L,KTEANSL 

EXB KDR,HR3 

L HE3,H80,DW1 

B HEDCHK 



NFaalT LI HE3,'FF',PR2 

N BR3,r!R3,NDR,EXB 
NI NULL,HR2,TBIT 
LINKT G+L,TRANSL 
WD HR3 



TEST R/W BIT: 
BRANCH: R/H = 1 = WRITE. 
HR3 = DATA BYTE INPUT (RAW) 
KEEP A COPY 
TRANSLATION REQ'D ? 
BRANCH: YES- 
WRITE BYTE TO HEHOEY 
TRANSFEEEED BYTE IN M83; WRITE IT. 
DO CHKSUH. 



MASK; FETCH DATA. 

«R3 = DATA BYTE TO OUTPUT (RAW) 

TRANSLATION REQ'D ? 

IF YES, DO IT. 

OUTPUT DATA BYTE 



32307730 
32307740 
32307-'':0 
32307760 
32307770 
32307730 
32307790 
32307800 
32307810 
32307820 
32307830 
32307840 
32307850 
32307860 
32307870 
32307880 
32307890 
32307900 
32307910 
32307920 
32307930 
32307940 
32307950 
32307960 



32307980 
32307990 
32308000 
32308010 
32308020 



019C 


0006 


D008 


019D 


A020 


A030 


019E 


0C18 


1AB0 


019F 


0023 


30FF 


01AO 


0045 


3050 


01A1 


OEOO 


1B30 


01A2 


0060 


84A0 


01A3 


003E 


8001 


01A4 


0023 


30FF 


01A5 


0045 


3851 


01A6 


0065 


0E50 


01A7 


0E40 


1A92 


01A8 


0045 


6050 


01A9 


0F38 


1A62 


01AA 


OEOO 


1B30 



804 
805 
806 
807 
808 
809 
810 
811 
812 

814 
815 
816 
817 
818 
819 
820 
821 
822 



* THE ACTUAL BYTE TRANSFERRED IS FIGURED IN THE CHECKSUH. 
EEDCHK 



LECCK 



CECKA 



CECK3 



CECKC 



AI 

NI 
BT 



X 

B 

LI 

01 

NI 

X 

SEL 

BF 

X 

BF 

B 



BAE,YS,8 ADDEESS CHECKiORD 

»R0,ME2,CBIT+SBIT,PH2 CEC EEQUIEED ? 
G+L,CECCK BRANCH: YES. 



5E3,!!R3,'FF' FOECE TO 8-BIT DATA BYTE 

HDE,HR3,HDE EXCLUSIVE-OR CHECKSUM 

C0HH0N2 GO UPDATE CHECKHOKD, BYTE COUNT 

BRO,*AO*,EXB 

SB,BE0,1 (SR) = -AOOr 

HE3,BR3,'FF' FORCE DATA TO 8-BITS 

HDR,KR3,BDR,iHL+CYD£3HA XOR-IN RESIDUAL 

BDR,fiDE SHIFT 

CCRCKCYDPI 8 PASSES 

BER,SS,BDR XOE-IN FEEDBACK ON CABBY 

YDC,CECKB,YDP1 BRANCH: CONTISUE UNTIL YDCAEEY 

C0aB0N2 GO UPDATE CHFCKHOED, BYTE COUNT. 



32308040 
32308050 
32308OP0 
32308070 
32308030 
32308090 
32308100 
32308110 
32308120 

32308140 
32308150 
32308160 
32308170 
32308180 
32308190 
32308200 
32308210 
32308220 
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01/20/e2 



OlftB 


OFCO 


1A20 


01AC 


0020 


8020 


01AD 


0S13 


1AF0 


01&E 


0060 


9001 


01AF 


006C 


0008 


01B0 


006C 


0058 


01B1 


006C 


0038 


01B2 


0055 


OOCC 


01B3 


2060 


0041 


01BU 


0006 


8002 


01B5 


0005 


9001 


01B6 


2E10 


17F2 



01B7 


0045 


A008 


01B8 


0066 


0090 


01B9 


2E00 


17A0 



01BA 


005S 


0060 


01BB 


0006 


D010 


01BC 


E063 


0A31 


01BD 


0023 


BAFF 


01BE 


0005 


3052 


01BF 


A060 


0E32 


01C0 


0066 


OODO 


01C1 


0063 


0552 


01C2 


0C09 


OOEO 


01C3 


0064 


0A30 


OICK 


0068 


0000 


01C5 


DC90 


1820 



824 


CRCCK 


BF 


CO!!M,CPCKA 


825 




NI 


"JEO.KROfSBIT 


826 




BF 


G+L,CECK1 


827 




LI 


HE0,1 


825 


CECK1 


L 


NULL,SR0,C0MM 


829 




L 


KULL,HDS,C0aK 


830 




L 


SULL,«R3,C0MM 


831 




ACKO 


HDE 


833 


C0«M0H2 


L 


HBO,LGC,CYD£SWA+PH 


834 


* 






835 




AI 


KAR,HR0,2 


836 




AI 


KDRjSRIjI 


837 




BF 


G,EXAnT02,PH2+YDP1 


839 


* POSITIVE BYTE COUNT 


840 


* 






841 


BUFSW 


XI 


3DR,!1E2,EBIT 


842 




L 


KAS,YS 


843 




B 


EXSUH2,PW2 


845 


* TRANSLATE THE BYTE 


846 


* 






847 


ETRANSL 


L 


SE,?fAR 


848 


TRAHSL 


AI 


BAB,YS,16 


849 




SLL 


HE3,BR3,PE4+CYD£SW 


850 




NI 


HR3,HR3,'FF*,SLL 


851 




A 


MAR,KR3.MDR,YDP1 


852 




SEL 


HE0,HE3,PP2+YDP1 


853 




L 


HAH,SR 


854 




EXT 


HR3,«DR,YDP1 


855 




SETHT 


L 


856 




SLL 


I0C,HR3 


857 




L 


YD,>?R0 


858 




BT 


HPE,EXAUTHSF,IR 


859 


* 







BRANCH: NO COHH ASSIST 

3DLC REQ'D ? 

BSAHCH: CRC16 

SDLC CODE 

CODE TO COSB ASSIST UNIT 

OLD RESIDUAL 

HEW DATA 

NEW RESIDUAL 



ACBUFFEE BYTE COUNT) - 2; 

UPDATE CHECKWORD, POINT FO. 

BAR = ACBYTE COUNT) 

INCREHENT BYTE COUNT 

BRANCH: NOT YET POSITIVE; POINT SI 



COBPLEHENT BUFFER BIT 

RESTORE CCH 

EXIT TO SUBROUTINE WITH CC = 



ADDRESS OF CUREEST BYTE 

POINT TO TRANSLATION TABLE ADPS 

FETCH ADDRESS, DOUBLE DATA BYTE 

LIBIT 8-BIT BYTE 

ADD INDEX TO BASE 

HEO = 8-BIT BYTE; FETCH ENTRY, 

SE-ADDEESS CUEEENT BYTE 

IS ENTEY NEGATIVE ? 

IF YES, EETUEN WITH BYTE IN ■fE3. 

LOAD NEW LOC, 

S3 GETS UNTRANSLATED CHARACTER 

BRANCH: FAULT IH CHANNEL ELSE EXIT 

WITH CC = 0. 



32308240 
32308250 
32308260 
323082''0 
323082P0 
32308290 
3230830C 
32308310 



32308330 
3230834C 
32308350 
32308360 
3230837Q 

32308390 
323084C0 
32308410 
32308420 
32308430 



32308450 
32308460 
32308«-'C 
32308480 
32308490 
32308500 
32308510 
32308520 
32308530 
32308540 
32308550 
32308560 
32308570 
32308580 
32308590 
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01C6 


B05C 


0170 


01C7 


086D 


008U 


0000 


01C8 




01C8 


006E 


oaso 


0000 


01C9 




01C9 


OOED 


00D2 


01CA 


006B 


8003 


01CB 


005C 


0170 


01CC 


D06C 


0170 



0000 01CD 

01CD 0065 04C2 

01CE 10EF 0450 

01CF 006C 0170 



0000 01D0 

01D0 0069 00C2 

01D1 0059 0090 

01D2 DOEF 0090 



0000 


01D3 




01D3 


0OE5 


00C1 


01D4 


3D03 


0130 


01D5 


0050 


0050 


01D6 


00E5 


00C1 


01D7 


0065 


0400 


01D8 


3E00 


0130 


0000 


01D9 




01D9 


00E9 


00C1 


01DA 


D?08 


1DB0 


01DB 


0060 


00C1 


01 DC 


D039 


0490 



0000 01DD 
01DD 3D08 1DF0 
01DE 006D 0451 
01DF OOED 0051 
01EO D06C 0170 



0000 01E1 

01E1 OD08 1E30 

01E2 006D 0491 

0000 01E3 

01E3 OOED 0091 



861 


SXIO 


862 


HEIO 


863 


* 


865 


oc 


866 




867 


OCE 


868 




869 


AL.30 


870 




871 




373 


ss 


874 




875 




876 




878 


SSH 


879 




380 




881 




883 


SK 


884 




885 




886 




887 




888 




889 




891 


EHS 


892 




893 




894 


HH3R 


895 




897 


VH 


898 




899 


»MB 


900 


WHH 


901 




903 


VHB 


904 




905 


SHHB 


907 


HDB 


908 


SHBH 



L 5"JI^,liniL,DH2 

AC'S Tt:,J32 



EIr 
OC 



EC - 
SS 



S3, .JAB 



83P ,EXE 

FLB>,HDH,0I1+JA1! 

SUIZLflfnLL.IB 



FLk,YS,IB+JA« 



^D 


HD«.,JA5 


■nr' 


H«, EXIT, -52 


~_ 


»?.0 ,3DS 


^Z 


i'-F..,Jki 


Eli 


aDH.,!3E0 


5 


EX-T,D¥2 


EC:; 


« 


53 


YS..JAS 


ar 


Hi«,.5HB3,I3 


?; 


!!Ha 





TS,,fiaO,TS,EXB+IE 



3? 
ID 


HW, MHR,DB2 

!!DH.,EX3 
Hr^.,JAH 
•!UI-L,SULL,IE 


SQil 
3T 


* 

HS„«HHH 
TS..EXB 


EC3 


TS,.JAI 



BEAD ADDRESSEE BYTE OE KALFVOBD 
ADDRESS THE DEVICE, 
VECTOR VIA DB0H2. 

ENTERED VIA DB0M2 (BXIO) * 
GET COSSASD BYTE. 

ENTERED VIA DR0B2 (EHIO) * 
COHMAND TO ADDRESSED DEVICE 
(COMHON EXIT FOE AL WITH SEICH) 



T X V -prjD 1 ncpr* . 



DS 



ENTERED VIA DE0M2 CREIO) * :DD 

SENSE STATUS 

STORE IT, UPDATE CC 

EXIT. 



ENTERED VIA DE0H2 (EEIO) * 9D 
SENSE DEVICE STATUS 

•RKE BOTH STACKS SAME *F01 1/52* 
SET CC, EXIT. 



ENTERED VIA DR0H2 (ERIO) * ^9 

INPUT DATA, SET CC 

BRANCH: HAIFORD DEVICE. 

DATA, FOES OOOOOOXX 

DATA, FOEM OOOOOOYY 

COHBISE, FORM OOOOXXYY 

STORE; GO EXIT. 



ENTERED VIA DE0H2 (ERIO) * 99 ' 

INPUT DATA, SET CC 

BRANCH: BYTE-OEIENTED DEVICE 

INPUT LS DATA BYTE 

APPEND LOW BYTE, EXIT. 



ENTEEED VIA DE0H2 (EEIO) * TB 
BRANCH IF HALFHOED-ORIENTED DEVrCE 
BYTE DEVICE; OUTPUT HIGH BYTE 
OUTPUT lOH BYTE (OE THE HALT50H-.) 
EXIT. 



ENTEEED VIA DB0H2 (ERIO) * 9S 
BEANCH: HAIFWCED-ORIENTED DEVICE- 
HIGH BYTE 



ENTEEED VIA DB0a2 (EBIO) 
OUTPUT DATA, EXIT. 



9S ^ 



32308610 
32308620 
32308630 

32308650 
32308660 
32308670 
32308680 
32308690 
32308700 
32308710 



32308730 
32308740 
32308750 
32308760 



32308780 
32308790 
32308800 
32308810 



32308830 
32308840 
32308850 
32308<"60 
32308870 
32308880 
32308890 



32308910 
32303920 
32308930 
32308940 
32308950 



32308970 
32308980 
32308990 
32309000 
32309010 



32309030 
32309040 
32309050 

32309070 
32309080 
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NULL, NULL, IS 



32309090 



0000 01E5 

01E5 00E5 OtCI 

01E6 1£00 0130 



911 
912 
913 



RD 



EQU 


*- 


RD 


BDR,EXB+JAH 


B 


EXIT,DW1 



ENTERED VIA DE0H2 (ORIO) * DB * 32309110 
INPUT DATA BYTE, SET CC , ST05E DATA 32309120 
WRITE TO HESORy, GO EXIT. 32309130 



0000 01E7 

01E7 00E9 O0C1 

01E8 D06C 0170 



915 RDR EQU * 

916 RD YS,JAH 

917 L NDLL,NOLL,IP 



ENTERED VIA DE0H2 (RRIO) 
YD = INPUT DATA BYTE; EXIT. 



93 



323091F0 
32309160 
32309170 



0000 


01E9 




01E9 


OOSD 


0451 


01EA 


D06C 


0170 


0000 


01EB 




01EB 


005E 


0060 


01 EC 


0063 


8080 


01ED 


006C 


OOAF 


01EE 


0E18 


1F12 


01EF 


006E 


0080 


01FO 


0063 


0090 


01F1 


001C 


30P0 


01F2 


0C40 


2250 


01F3 


0066 


8078 


OIFK 


A060 


80FF 


01F5 


0066 


807C 


01F6 


A06 2 


0850 


01F7 


O021 


0050 


01F8 


0C18 


20C0 



01F9 


0066 


0030 


01FA 


0021 


0U20 


01FB 


006D 


0011) 


01FC 


0063 


8001 


01FD 


006D 


0022 



919 
920 

921 



923 
92U 
925 
926 
927 
923 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
9U0 
941 
942 
943 
944 
945 
945 



WD 



AL 



AL.001 



EQU * 

WD HDR,EXB+JAK 

L NULL, NULL, IE 



EQU 

L SE.UAR 

LI HE3,'80' 

L KULL,YDI,LYSI 

BF G+L,AL.001,YDP1 

L SB, YD 

L 1<R3,YS 

S SULL,!!R3,SR 

ET CSETCCO 

LI MAE,"78' 

LI HR0,'FF',PR2 

LI KAB,'7C' 

LHL HR2,HDR,PR2 

N HE1,HB0,KDE 

BT G+L,AL.10Q 



ENTERED VIA DR0a2 (EXIC) * 

OUTPUT DATA BYTE, SET CC, EXIT. 



DA 



* SELCH HOT TO BE USED 



L 


HAE,HB3 


N 


!1B1,HE0,HE2,EXB 


ADES 


KB1 


LI 


HE3,1 


DC 


KR2 



ENTERED VIA DE0H1 * D5 ' 

RX FINAL ADDRESS CALCULATED 

STANDARD AUTOLOAD START 

YDI <> ? 

BRANCH; USE STANDARD START, EX END. 

END ADDRESS FEOM R1+1 

START ADDRESS FROK R1 

TEST END LESS START: 

BRANCH: ABORT INSTRUCTION. 

CONTEOLLES ADDRESS SPECIFIED HERE - 

FETCH. 

FETCH CTRLR ADRS:CHD 

SR2 = CTRLR ADRS:C!1D 

SELCH ADRS ZERO ? 

BRANCH: ADDRESS NOT ZERO, WILL USE. 



START ADDRESS; (SR) = END ADDRESS. 
MR1 = CONTROLLER ADDRESS 
ADDRESS THE DEVICE CONTROLLER 
CONSTANT 
SEND COKSAND 



32309190 
32309200 
32309210 



32309230 
32309240 
32309250 
32309260 
32309270 
32309280 
32309290 
32309300 
32309310 
32309320 
32309330 
32309340 
32309350 
32309360 
32309370 
32309380 
32309390 
32309400 
32309410 
32309420 
32309430 
32309440 
32309450 
32309460 



01FE 


OOEF 


00C2 


01FF 


0E78 


2010 


0200 


DE38 


1FE0 


0201 


0062 


00C1 


0202 


0065 


0420 


0203 


0C18 


2090 


0204 


OEOO 


1FS0 



948 
949 
950 
951 
952 
953 
954 
955 
956 
957 



* SENSE DEVICE STATUS; BYPASS LEADER BYTES. 



AI.010 SS FLE,JAH 

BF C+V+G+L,AL.015 

as: V'G-'-L, Ax., y I u , J-n 

AL.015 ED HE2 

EXB MDR,«E2 

BT G+L,AL.030 

B AL.010 



SENSE DEVICE STATUS ADJUST CC. 
BRANCH: DATA READY. 

tAJ-i ^ !: D n u ^inj-vj-j 

INPUT DATA BYTE 

POSITION BYTE - IS IT NON-ZERO ? 
BSAHCH; STORE FIRST NON-ZERO SYT^. 
LOOP FOE NEXT. 



32309480 
32309490 
32309500 
32309510 
32309520 
32309530 
323095UC 
32309550 
32309560 
32309570 
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INPUT/OUTPOT ISST8UCTI0NS 



0205 
0206 
0207 
0208 
0209 
020A 
020B 



OOEF 0OC2 
0E78 2030 
DE38 2050 
0055 0UC1 
1006 3050 
001C 6060 
DS10 2050 



958 
959 
960 
961 
962 
963 
96K 



AL.020 



AL.025 
At. 030 



SS FLB,JA»I 

BF C+T+G+L, AL.025 

BF V+G+L, AL.020, IE 

BD MDEjEXB 

A MAE,HE3,HAE,D¥1 

S SULL,SE,HAE 

BF G, AL.020, IS 



SENSE DEVICE STATUS, ADJUST CC 32309580 

EHANCH: DATA BEADY. 323095°0 

EXIT OS BAD STATUS. 32309'=00 

HDE = DATA BITE. 32309610 

STOEE; SEADY FOB HEXT BYTE 32309620 

A(NEXT BYTE) > ESD ? 32309630 
BRANCH: NOT DCKE; ELSE, EXIT CC = 0. 323096U0 



0000 


020C 




020C 


0060 


0020 


020D 


0062 


0010 


020E 


006D 


0024 


020F 


0061 


8008 


0210 


006D 


0012 


0211 


005D 


0C31 


0212 


006D 


0431 


0213 


006D 


0031 


02m 


Q06D 


OC!;i 


0215 


006D 


04D1 


0216 


006D 


oon 


0217 


0021 


84FF 


0218 


005D 


0414 


0219 


006D 


0002 


021A 


006D 


0024 


021B 


0051 


8030 


021C 


006D 


0012 


021D 


OOEF 


00C2 


021E 


OC38 


2210 


021F 


OCCO 


4000 


0220 


OC40 


21DG 


0221 


006D 


0024 


0222 


006E 


8008 


0223 


005D 


00D2 


0224 


OEOO 


1CA0 



966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 



SELECTOE CHANNEL TO BE USED FOE AUTOLOAD 

TSE SELCH AND COHTBOLLES KOST BE EEADY FOR THE TRAHSFEE 
T5S SELCH IS ASSUMED TO BE A BYTE DEVICE ON MUX BUS 
I'STSSBOPTS HAY BE QUEUED. 



AL.100 EQU * 

L »E0,ME2 

L aE2,HE1 

ADES HE2 

LI SE1,*08' 

OC SE1 

WD SE3,EXH 

WD HB3,EXB 

HD MB3 

WD SE,EXH 

BD SE,EXB 

WD SE 

HI «E1,«E0,'FF',EXB 

ADES BE1,EXB 

OC MEO 

ADES SE2 

LI «S1,"30' 

OC HE1 

AL.110 SS FLE,JAM 

BT V+G+L, AL. 120 

BT PPF,BRK 
* 

BT C, AL.110 

At. 123 ADES BE2 

LI SE,'08' 

OC SE 

B AL.300 



MHO = DEV ADRStCSD 
HR2 = SELCH ADDRESS 
ADDRESS THE SELCH 
SELCH 'STOP' COHHAND 
STOP THE SELCH 
BYTE 0, START ADDHESSS 



BYTE 
BYTE 



BYTE 0, END ADOPKSSS 



BYTE 
BYTE 



DEVICE ADDRESS (WAS IN •78") 

ADDRESS THE DEVICE 

SEND DEVICE COHMAND (WAS IN •79') 

ADDRESS THE SELCH 

SELCH 'GO/READ' COHHAND 

STAET SELCH 

SENSE SELCH STATUS 

BBASCH: BAD DEVICE STATUS. 

BRANCH: LOSING POWER; 

DECREMENT LOC BEFORE PWEDWN. 

BRANCH: SELCH STILL BUSY 

ADDRESS SELCH (SET MSC1) 

SELCH 'STOP* CBD 

STOP SELCH 

DELAY, EXIT. 



32309660 
32309670 
32309680 
32309690 
32309700 
32309710 
32309720 
32309730 
32309740 
32309750 
32309760 
32309770 
32309780 
32309790 
32309800 
32309810 
32309920 
32309830 
32309840 
32309850 
32309860 
32309870 
32309880 
32309890 
32309900 
32309910 
32309920 
32309930 
32309940 
32309950 
32309960 
32309970 



MODEL 3230 PROCESSOR EBDLATOP. 05-090E01A13 
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0225 DOEF 0170 1000 SETCCO L FLR,IHJLL,IR+JAH 
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SET CC = 0, EXIT. 



323''QO0O 



0226 DOEF 8001 



0227 DOE? 8002 



1002 SETCC1 LI FLE,1,IE+JAH SET CC = 1, EXIT. 



100U SETCC2 LI FLB,2,IR+JAa 



SET CC = 2, EXIT. 



32313020 
32310040 



0228 006C 0050 

0229 DOEF 300« 



1006 SETCC4A L 

1007 SETCC4 LI 



NDLL,KDE 
FLB,4,IE+JAH 



HEHORY WAS HEADING 
SET CC = 4, EXIT. 



323'''0'50 
32313070 



022A 006C 0050 
022B DOEF 8008 



1009 SETCC8A L 

1010 SETCC8 LI 



NULL,BDR 
FLR,8,IE+JAM 



HEBOET WAS READING 
SET CC = 8, EXIT. 



32310090 
323''9100 



022C DOEF FC01 



1012 ADDCC1 01 FLF.,PSH,1,IR+JAM TURN CN L FLAG, EXIT. 



323''3120 



022D D03F FOOU 



101H ADDCCU 01 FLB,PSS,a,IE+JAB TURN ON V FLAG, EXIT. 



323''01lt0 



022E a86E 80FF 



022F B820 COFF 



0230 B020 COFF 

0231 086E 0550 



1016 * EX BYTE OPERATION SETUP - ENTERED VIA DE0H1. 

1017 RXBYTE LI SR, 'FF' ,DE2+D2 BEADHALFSOED 
1Q13 * VECTOR VIA DE0B2 

1020 * RX HALFHCED OPEBATION SETUP - ENTERED VIA DE0B1. 

1021 RXH NI BB0,YD,*FF*,DS2+C2 READ HAIFWORD 

1022 * VECTOR VIA DP0B2 



1024 KXH2 

1025 RXH1 



NI «R0,YD.'FF',DE2 
EXT SB,BDE,D2 



READ HALFWORD 

EXTEND SIGN IN SB, VECTOR VIA DE0S2 



32310160 
323''Q170 
32310180 

32310200 
32310210 
32310220 

323102U0 
323"'0250 



0232 F820 COFF 



0233 F020 COFF 

0234 086E 0050 



0235 1E00 0130 

0236 3E00 0130 

0237 7EO0 0130 



1027 * EX FULLWORD OPERATION SETUP - ENTERED VIA DB0B1. 

1028 BXF NI HR0,YD,'FF',DP4+D2 READ FULLHORD 

1029 * VECTOR VIA DR0fi2 

1031 RXF2 NI MR0,YD,'FF",DE4 READ FULLWORD 

1032 RXF1 L SF,HDR,D2 COPY TO SE, VECTOR VIA DRCM2 

1034 * HX STORE INSTRUCTION TEEBISATION - ENTERED VIA DS0H2 OB BRANCH 

1035 STB.D2 B EXIT,DW1 STORE BYTE, EXIT. 



1037 STH.D2 B EXIT,DH2 
1039 STF.D2 B EXIT,DW4 



STOEE KALFWOED, EXI"' 
STORE FULLWORD, EXIT 



323'!0270 
32310280 
32310290 

32310310 
32310320 

32310340 
32310350 

323103''0 

32310390 
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LIST INSTRUCTIC1S 



0000 


0238 




0238 


F063 


0174 


0239 


B050 


0054 


023A 


001C 


OCOO 


023B 


0E40 


2280 


023C 


0060 


OCOO 


023D 


0012 


3855 


023E 


0E40 


2400 


023F 


0012 


3805 


0240 


0065 


0080 


0241 


0061 


0A20 


0242 


0061 


0A10 


0243 


0006 


1060 


Q244 


7066 


OODO 


0245 


0005 


3C05 


0245 


7065 


0024 


0247 


3E0O 


2250 



1041 


ATL 


EQU 


1042 




L 


1043 




L 


1044 




S 


1045 




3F 


1046 




SXH 


1047 




SDEC 


1048 




BE 


1049 




SDEC 


1050 


ATL.010 


L 


1051 




SLl 


1052 




SLL 


1053 




A 


1054 




L 


1055 




AIHC 


1056 




L 


1057 




3 



HS3,SnLL,DE4+I4 

BE0,!1DE,DR2+I4 

HULL, HBO, MR0,EXH 

C,SSTCC4A 

BH0,K30 

MR2,HS3,RDR,LHL 

C, ATL. 010 

HE2,HE3,BE0,LHL 

HDE,YD 

HS1,HE2 

BE1,HE1 

HAB,HR1,BAR 

HAE,SS,DU4 

BDR,1R3,MR0,EXH 

BDE,«S2,DW4+I4 

SETCC0,DW2 



ENTERED VIA DE0H1 

CONSTANT; FETCH (SIZE:USED) 

GOT IT; FETCH CDES TOP 

(USED:SIZE) - (SI2E:USED) 

BRANCH: NO ROOM AT THE INN. 

BRO = USED:SIZE 

GET (CURE TOP) - 1 

BEAKCH: NO LIST HEAP 

WRAP: SET CURE TOP = (SIZE-1) 

DATA TO STORE IH LIST 

COKPUTE A (SLOT) 



STORE; POINT TO SnHBER TJSED 
INCEEBENT NUFBEE USED 
STORE; BDE = NEW C03R TCP 
STORE; GO SET CC=0, EXIT. 



64 



32310410 
32310420 
32310430 
32310440 
323104=^0 
32310460 
32310«''0 
32310480 
3231O4Q0 
323105C0 
32310510 
32310520 
32310530 
32310540 
32310550 
32310560 
32310570 



0000 


0243 




0248 


F063 


0174 


0249 


F060 


0054 


024A 


001C 


OCOO 


024B 


0E40 


2280 


024C 


0062 


0850 


024D 


0065 


0080 


024E 


0061 


OA20 


024F 


0061 


0A10 


0250 


0006 


1060 


0251 


7006 


E002 


0252 


0005 


3005 


0253 


3005 


3025 


0254 


0060 


0C04 


0255 


0060 


0800 


0256 


001C 


0050 


0257 


3C40 


2250 


0258 


08E5 


0170 



1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
107 5 
1076 
1077 



ABL 



I 


HE3,NULL,DE4+I4 


L 


SE0,BDE,DE4+I4 


S 


NULL, HR0,BE0, EXH 


BF 


C,SETCC4A 


LHL 


BE2,fiDE 


L 


BDR,YD 


SLL 


SE1,MR2 


SLL 


HE1,!«R1 


A 


HAE,«E1,«AS 


A I 


BAH,SE,2,DW4 


AINC 


BDE,BR3,BEC 


AINC 


HDE,BR3,BR2,D«2 


EXH 


BE0,HE0,I4 


LHL 


BRO, BRO 


s 


NOLL, MRO, BDE 


BT 


C,SETCC0,DW2 


L 


HDS,KULL,JAE+D2 



ENTERED VIA DR0H1 
CONSTANT; FETCH (SIZE:0SED) 
FETCH (CORR TCP:BEXT BOIT) 
(USED:SIZE) - (SIZE:USED) 
BRANCH: SO ROOH AT THE INN. 
HR2 = NEXT BOTT 
DATA TO STORE 
COBPUTE A(SLOT) 



STORE; POINT (HOBBEB USED) 

INCEEBENT NUHBEE USED 

STORE; INCEEBENT VEXT BOTT 

(USED:SIZE) 

(0:SIZE) 

(0:NEXT BOTT) - (0:SIZE) 

BRANCH: NO LIST WRAP. 

SET NEXT BOTT = 0, 

SET CC = 0, VECTOB TO STH.D2. 
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32310590 
32310600 
32310610 
32310620 
32310630 
32310640 
32310650 
3231C660 
32310670 
323106S0 
32310690 
32310T00 
32310710 
32310720 
32310730 
32310740 
32310750 
32310760 
32310770 
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LIST IHSrHUCTIONS 



COCO 


0259 




0259 


F053 


017K 


025A 


3060 


0054 


025B 


009C 


3805 


025C 


0C40 


2280 


025D 


0062 


0S50 


025E 


0061 


0A20 


025F 


0061 


OA10 


0260 


0006 


1060 


0261 


F066 


OODO 


0262 


0061 


0050 


0263 


0015 


3005 


026U 


7005 


3025 


0265 


0060 


OCOO 


0266 


001C 


2805 


0267 


0C10 


2694 


0268 


0065 


0170 


0269 


30AF 


r002 


026A 


D068 


0010 



1079 RTL 


EQU 


* 


1080 


L 


»R3,N0LL,DR4+I4 


1081 


L 


KB0,«DR,DR2+I4 


1082 


SDEC 


HULL,MS3,!1R0,LHL+JA 


1083 


BT 


C,SETCC4A 


1084 


LHL 


HR2,SDR 


1085 


SIL 


BR1,«R2 


1086 


SLL 


MEIfMRI 


1087 


A 


HAE,HE1,HAR 


1088 


L 


!1AR,SB,DR4 


1089 


L 


«R1,HDR 


1090 


SDEC 


HDR,HE3,BR0 


1091 


AINC 


KDR,!1R3,KR2,DW4 


1092 


EXH 


«R0,MR0 


1093 


SDEC 


NOIL, SR2,I?K0, LHL 


1094 


BT 


G, RTL. 010, 14 


1095 


L 


«DR,tmLL 


1096 RTL 


.010 NI 


FLE,PSH,2,DW2+JAB 


1097 


L 


YD,HR1,IR 



ENTERED VIA DR0B1 * 66 

CONSTANT; FETCH (SIZE;USED) 
FETCH (CURE TCP) 
M TEST NUMBER USED, SET CC = OR 2 
BRANCH: LIST ALREADY EBPTY. 
I1S2 = (CURR TCP) 
COMPUTE A(SLOT) 



READ; POINT TC (SIZE;USED) 

DATA FROS LIST SLOT 

DECREMENT NUMBER USED 

STORE; INCREMENT CURE TCP 

MRO = {nSED:SIZE) 

(0:SIZE) - (OLD CURR TOP + 1) 

BRANCH: NC LIST WRAP. 

LIST HRAP - SET CURR TOP = 0. 

STORE NEW CURE TOP, CC=0 OP 2 

YD = DATA FROM LIST; EXIT. 



32310790 
32310900 
32310810 
32310820 
32310830 
32310840 
32310850 
32310860 
32310B70 
32310880 
32310890 
32310900 
32310910 
32310920 
32310930 
32310940 
32310950 
32310960 
32310970 



0000 


026B 




026B 


F063 


0174 


026C 


F060 


3054 


026D 


009C 


3805 


026E 


0C40 


2280 


026F 


0012 


3855 


0270 


0E40 


2730 


0271 


0062 


OCOO 


0272 


0012 


3825 


0273 


0061 


0A20 


0274 


0061 


0A10 


0275 


0006 


1060 


0276 


F006 


E002 


0277 


0061 


0050 


0278 


0015 


3005 


0279 


3065 


0024 


027A 


30AF 


F002 


027B 


D058 


0010 



1099 


RBL 


EQU 


1100 




L 


1101 




L 


1102 




SDEC 


1103 




BT 


1104 




SDEC 


1105 




BF 


1106 




EXH 


1107 




SDEC 


1108 


RBL.010 


SLL 


1109 




SLL 


1110 




A 


1111 




AI 


1112 




L 


1113 




SDEC 


1114 




L 


1115 




SI 


1116 




L 



SR3,NULL,DR4+I4 

aRC,MDR,DR4+I4 

NULL,HR3,KE0,LHL+J 

C,SETCC4A 

HR2,HE3,SDR,LHL 

CRBL.OIO 

MR2,ME0 

ME2,«E3,«S2,LHL 

BE1,ME2 

KE1,HR1 

MAE,HR1,MAH 

SAE,SR,2,DE4 

MS1,MDR 

HDR,!1R3,HR0 

MDR,HR2,DW2+I4 

FLE,PSW,2,DW2+JAM 

YD,MR1,IE 



ENTERED VIA DE0H1 * 67 * 

CONSTANT; FETCH (3IZE:USED) 
MRO = (SIZF:OSED) 
AM TEST NUMBER USED; SET CC = OR 2 
BRANCH: LIST ALREADY EMPTY. 
SR2 = (NEXT 30TT) - 1 
BRANCH: NO LIST WRAP. 
GIVING (USED:SIZE) 

LIST HRAP. SET NEXT 30TT = (SIZE) -1 
COMPUTE A(SLOT) 



FETCH DATA; POINT HUMBEP USED 
ME1 = DATA FRCM LIST BODY 
DECREMENT NUMBER USED 
STORE; POINT TO NEXT BOTT 
STORE NEW NEXT BOTT, CC=0 OR : 
YD = DATA FROM LIST; EXIT. 



323109O0 
32311000 
32311010 
32311020 
32311030 
32311040 
32311050 
32311060 
32311070 
32311080 
32311090 
32311100 
32311110 
32311120 
32311130 
32311140 
32311150 
32311160 
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SHIFT INSiaUCTIOSS 



027C 
027D 



OOEC 0080 
086B OOBO 



027E 0065 0080 
027F OOEC 0550 
0280 086B OOBO 



02a1 OOiiC \j\to\j 
0282 082B E01F 



0283 0065 0080 
028U OOEC 0550 
0285 082B EOOF 



0000 0286 
0000 0286 
0286 D0E8 0680 



0000 0237 
0000 0287 
0287 DOES 0280 



0000 0233 

0288 DOES 0780 



0000 0289 

0289 D0E8 0380 



0000 028A 

028A D0E8 0F80 



1118 
1119 


SFSHFTF 


L 
L 


HOLI.,YD,JAH 
CSTB,YSI,D2 


1120 


* 






1122 
1123 
1120 


SF3HFTH 


L 

EIT 
L 


HDB,YD 

NULL, HDR, JAM 
CNTR,ISI,D2 


1125 


* 






1127 
1128 


HIS3FTF 


T 

SI 


KnLL,YS,-J»!! 
CSTR,SE,31,52 


1129 


* 






1131 
1132 
1133 


HISSFTH 


I. 

FIT 
SI 


MDE,YD 

NULL,HDB,JAH 

CNTE,SR,15,D2 


1130 


* 






1136 
1137 
1138 


SH3IS 
SFHl 


ECU 
EOO 
S8HL 


* 
* 
YD,YD,IE+JAK 


1139 


* 






1101 
1102 
1103 


SIHLS 
SL?1 


EQtJ 
EQD 
SLHl 


* 
YD,YC,IE+JAS 


1105 
1106 


SRHJ 


EQU 
SBHA 


if 

YD,YD,IH+JA!! 


1108 
1109 


SLHi 


EQU 
SIHA 


* 
YD,YD,IR+JA!1 


1151 
1152 


SSi 


E20 
3BA 


* 
YD,YD,IR+JAa 



SET CC FOR 32-BIT VALDE 
LOAD SHIFT CODHT; 
VECTOR TO SILS, SRLS 

SET CC FOR 16-BIT VALDE 

LOAD SHIFT CODKT; 
VECTOR TO SLHLS, SHHLS 



SET CC FOR 32-BIT VALUE 

LOAD SHIFT CODHT, 

VECTOR TO SLL,SBL,SLA,SEA,BLL,RHL 

SET CC FOB 16-BIT VALUE 

LOAD SHIFT COUNT, 

VECTOR TO SLHL,SBHL,SLHA,SRHA 



ENTEEED VIA DE0H2 (SFSHFTH) 
ENTERED VIA DR0H2 (RISHFTH) 
BEPEATS (C8TE) TIMES 
ALL SHIFTS - CC UPDATED. 



ENTERED VIA DR0M2 (SFSHFTH) 
ENTERED VIA DR0M2 (RISHFTH) 
REPEATS (CHTR) TIMES 



ENTERED VIA DE0M2 (PISHFTH) 
REPEATS (CNTR) TIMES 



ENTERED VIA DR0M2 (RISHFTH) 
REPEATS (CNTR) TIMES 



ENTERED VIA DR0H2 (RISHFTF) 
REPEATS (CNTR) TIKES 





32311180 
32311190 
32311200 




32311220 
32311230 
32311200 
32311250 


RHL 


32311270 
32311280 
32311290 




32311310 
32311320 
32311330 
32311300 


* 90 

* CC 


* 32311360 

* 32311370 
32311380 
32311390 


* 91 

* CD 


* 32311010 

* 32311020 
32311030 


* CE 


* 32311050 
323110*0 


* CF 


* 32311090 
32311090 


* DD 


* 32311510 
32311520 



HODEL 3230 PSOC^SSOE EHCLSTOP 05-090E01M3 
SHIFT IHST2!JCTI011S 



0000 028B 

028B DOES 0230 



1154 2P.i 
1155 
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EQU * 

F5L YD,YD,IE+JAK 



ENTEEED VIA DB0S2 (EISHFTF) * EA * 32311540 
REPEATS (CNTH) TIKE5 323115S0 



0000 028C 

028C DOES C9aO 



1157 ELL 
1158 



£QU * 

RLL YD,YD,IS+JAK 



ENTEEED VIA DE0S2 (EISHFTF) * EB * 32311570 
REPEATS (CNTE) TIHES. 32311580 



0000 028D 
0000 028D 
028D DOES 0-80 



1160 S5LS 

1161 SEL 
1162 



ECU * 
ECU * 
SEL YD,YD,I5+JA« 



ENTEEED VIA DE0I12 (SFSHFTF) 
ENTEEED VIA DE0S2 (EISHFTF) 
SEPEATS (CNTS) TIHES 



10 * 32311600 

EC * 32311610 

32311620 



0000 028E 
0000 028E 
028E DOES OASO 



1164 SLLS 

1165 SlI 
1166 



EO'J * 
EQU * 
SLI YD,YD,I?+JAa 



ENTERED VIA DB0K2 (SFSHFTF) 
ENTEEED VIA DS0M2 (EISHFTF) 
BEPEATS (CNTE) TIMES 



* 11 * 32311640 

* ED * 32311650 

32311660 



0000 028F 

028F DOES 0580 



1168 SLA 
1169 



ECU * 

SLA YD,YD,IE+JAM 



ENTEEED VIA DE0a2 (EISHFTF) 
REPEATS (CNTE) TII'ES 



* FF * 32311680 
32311690 



MODEL 3230 PROCESSOR EKULATOP 05-090B01A13 
BHAHCH INSTFDCTIOSS 



0000 0290 
0000 Q290 

0290 0068 OOaO 

0291 0064 OODO 

0292 D06C 0170 



0000 0293 
0000 0293 

0293 D520 2910 

0000 0291! 
0000 0294 

0294 DF20 2910 



0000 0295 

0295 DD20 29C0 



0000 0296 

0296 :;520 2990 



0000 0297 

0297 DF20 29C0 



0000 0293 

0298 DF20 2990 



0299 0351 8002 
029A 0010 1AB0 
029B 0804 OOUO 
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029C 


0050 


OABO 


029D 


0814 


0045 


0000 


3292 




029E 


0060 


OOAF 


029F 


OOOA 


8001 


02A0 


0009 


5082 


02A1 


081C 


5080 



0000 02A2 

02A2 DC40 2910 

0000 C2A3 

02A3 DE40 2910 



1171 
1172 
1173 
1174 
1175 


BALB 
BAl 

BC 


EQU 

EQP 
L 
L 
1 


* 

* 

TD,LOC 

LOCSB 

HULL, NULL, IE 


1177 
1178 
1179 


BTCR 
BTC 


EQU 
EQU 
BT 


* 
* 

HSK,BC,IS 


1191 
1182 
1183 


BFCa 

BFC 


EQU 
EQO 
BF 


* 
•k 

SSKrBCIE 


1185 
1186 


BTBS 


EQU 
BT 


* 

RSK,BBS,IB 


1188 

i-isg 


BTFS 


EQU 
BT 


* 
«SK,PFS,IF 


1191 
1192 


BFBS 


EQU 
BF 


* 

SSK,BBS,IE 


1194 
1195 


BFFS 


EQn 
3F 


* 
iI3K,BFS,IB 


1197 
1198 
1199 


BF3 


LI 

S 

A 


!!B1,2 

aR0,KE1,YSI,SL; 

L0C,HB0,L0C,D2 


1201 
1202 


BBS 


SLL 

SDEC 


MECYSI 
LOC,«B0,LCC,D2 


1204 
1205 
1206 
1207 
1208 


BXLH 


EQU 

L 

AI 

A 

S 


* 

ME0,TDI,LYSI 

yDI,SE0,1 

YS,YS,YD,YDP1 

HULL,YS,YD,D2 


1209 


* 






1211 
1212 


BXH 


EQU 
BT 


* 

CBCIR 


1214 
1215 


BXLE 


EQU 
BF 


CBCIfi 



01 


* 


32311710 


41 


* 


32311720 
32311730 


ST. 




32311740 
32311750 


02 


* 


32311770 


42 


* 


32311780 
32311790 


03 


* 


32311810 


43 

» 


* 


32311820 
32311830 



ENTERED VIA DE0H1 

ENTERED VIA DB0H1 

COPY ISCREBENTED LOC TO YD 

EXECUTE INSTEDCTION AT BRANCH DEST. 



ESTEBED VIA DB0H1 

ENTERED VIA DR0M1 * 

BRANCH IF MASK TBUE, ELSE EXIT. 

ENTERED VIA DB0H1 * 

ENTERED VIA DB0S1 * 

BRANCH IF BASK FALSE, ELSE EXIT. 



ENTERED VIA DE0H1 * 20 * 32311850 

BEAHCH IF MASK TRUE, ELSE EXIT. 32311860 



ENTERED VIA DE0H1 * 21 * 32311880 

BRANCH IF MASK TRUE, ELSE EXIT. 32311890 



ENTEPED VIA DEOSI * 22 * 32311910 

BRANCH IF BASK FALSE, ELSE EXIT. 32311920 



ENTERED VIA DE0K1 * 23 * 32311940 

BRANCH IF HASK FALSE, ELSE EXIT. 32311950 



SET OF FOE DECREMENT: 
COHPUTE DISPLACEMENT 
ADD TO LOC £ EXIT. 

COMPUTE DECREMENT 
DECREHENT LOC e EXIT. 



ENTERED VIA DR0B1 

YSI = HBO = B1 SELECT FIELD 

POINT R1+1 

R1 = (R1) + (R1+1) = NEW COUNT 

SUBTRACT NEW COUNT FROM LIMIT; 

VECTOR TO BXH, BXLE. 

ENTEB VIA DR0M2 (BXLH) 
BRANCH IF > LIMIT, ELSE EXIT. 



CO 



ENTER VIA DR0B2 (BXLH) * CI 
BRANCH IF NOT > LIMIT, ELSE EXIT. 



32311970 
32311980 
32311990 

32312010 
32312020 



32312040 
323120'!0 
32312060 
32312070 
32312080 
32312090 

32312110 
32312120 

32312140 
32312150 
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0000 02A4 

02A4 0085 4050 

02R5 7E00 0130 



0000 


02A6 




02A6 


B061 


0880 


02A7 


0051 


0C10 


G2A8 


0060 


0850 


02A9 


0080 


1C00 


02AA 


0865 


OCOO 


0000 


02AB 




02AB 


0023 


F008 


02AC 


0065 


OODO 


02Ar> 


00E8 


0550 


02AE 


004E 


ItDDO 


02AF 


002C 


EC01 


02B0 


0E13 


2B20 


02B1 


0033 


B004 


02B2 


DOBF 


7030 


0000 


0233 




0000 


0233 




C2B3 


DOAC 


40D0 



0000 0234 

02B4 D0A8 4550 

0000 0235 

02B5 D0A3 4050 

0000 02B6 

0000 02B6 

0000 02B6 

02B6 D0A8 40DO 



0000 02B7 
0000 02B7 
0000 02B7 
0000 02B7 
0000 0237 
02B7 D09C 6080 



1217 
1218 
1219 



1221 
1222 
1223 
1224 
1225 
1226 



1228 
1229 
123C 
1231 
1232 
1233 
1234 
1235 
1236 



1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 



1251 
1252 
1253 
1254 
1255 
1256 



AHH 



EQO 
A 

R 



EQU 

LHL 

SXH 

LHL 

A 

EXH 



CHVB EQU 
NI 

L 

EXT 
X 

NI 
SF 
01 
CHVR.010 



1238 THI 

1239 TI 
1240 



NH 

N 

SB 

NHI 

NI 



CIS 

CLH 

CL 

CLHI 

CLI 



EQU 
EQU 

N 



EQU 

N 

EQU 

» 

EQU 

EQU 

EQU 

H 



EQU 
EQU 
EQU 
EQU 
EQU 
S 



HDR,rD,HDB,JA« 
EXIT,D'(J4 



EHTESED VIA DE0M2 (EXF2) 

ADD, SET CC 

WRITE TO MEKCRY, EXIT. 



* ENTERED VIA DRCH1 

Hfi1,YD,DB2 KEEP USER B1 B16:B31, GET 2ND OP. 

WEIrBRI SOVE TG B0:E15. 

HRO,SDE KEEP E16:B31 OF 2ND OP 

HR0,HE1,KE0,EXH+JA!? ADD, SET CC, 

MDR,!180,D2 DATA TO HDR16:31; VECTOR TO STH.D2 



HR3,PSW,8 

SDR, SB 

YD,}tDB,JA!« 

SH,YD,SH 

NULL,SR,'01' ,EXH 

G+L, CHVR.010 

!1B3,!1R3,4 



ENTERED VIA DE0H1 

SAVE PREVIOUS CARRY STATE 

EXTEND SIGN IN YD, ADJUST CC G£L 

SET CHANGED BITS TO 1'S 

TEST BHO B15 AGAINST RESULT SIGN 

BRANCH: NO OVERFLOW. 

SET OVERFLOW BIT 



FLE,FSW,HR3,I3+JAM EXIT HUH CC SET. 



NnLL,YD,SR,IR+JAB 



ENTERED VIA DB0H1 
ENTERED VIA DE0M1 
SET CC, EXIT. 



ENTERED VIA DE0B2 (SXH) 
YD,YD,«DE,EXT+IR+JAM YD = RESULT; SET CC, EXIT. 

* ENTERED VIA DE0H2 (BXF) 
YD,YD,HDR,IR+JA!! YD = RESULT; SET CC, EXIT. 

* ENTERED VIA DE0H1 

* ENTERED Via DEOSI 
ENTERED VIA DB0M1 
YD = RESULT; SET CC, EXIT. 



YD,YD,SE,IR+JAB 



* ENTEEED VIA DR0H1 

* ENTERED VIA DE0H2 

* ENTERED VIA DE0M2 

* ENTERED VIA DE0H1 

* ENTEEED VIA DEOSI 
NULL,SE,YD,IE+JAH SET CC, EXIT. 



(RXH2) 
{RXF2) 



51 


* 


32312170 
32312180 
32312190 


61 


* 


32312210 


?. 




32312220 
32312230 
32312240 
32312250 


.D2 




32312260 


12 


* 


32312280 
32312730 
32312300 


I 




32312310 
32312320 
32312330 
32312340 
32312350 
32312360 


C3 


* 


32312380 


F3 


* 


32312390 
32312400 


44 


* 


32312420 
32312430 


54 


* 


32312440 
32312450 


04 


* 


32312460 


C4 


* 


32312470 


F4 


* 


32312480 
32312490 


05 


* 


32312510 


45 


* 


32312520 


55 


* 


32312530 


C5 


* 


32312540 


F5 


* 


32312550 
32312560 
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OOOC 02B3 

02B8 D038 U550 

0000 02B9 

02B9 D0B8 4050 

0000 02BA 

0000 023A 

0000 02BA 

02BA 0088 UODO 



0000 02BB 

02BB DOCS 4550 

0000 02BC 

02BC DOCS t050 

0000 02BD 

OOOO 023D 

0000 02BD 

02BD D0C3 tODO 



0000 02BE 
02BE BOoS 0F30 
02BF 008C 50C5 
0200 004C 4550 
02C1 DE08 2310 
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0000 


02C2 




02C2 


F06S 


0F80 


02C3 


008C 


50D5 


02C4 


OOUC 


4050 


02C5 


DS08 


2340 


0000 


02C5 




0000 


02C6 




0000 


02C5 




02C6 


004C 


40D0 


02C7 


0EO8 


2B70 


02C8 


006E 


OFBO 


02C9 


D08C 


60D5 



1258 


OH 


EQO 


1259 







1260 





EQO 


1261 







1262 


OS 


EQO 


1263 


CHI 


Eon 


1264 


01 


SQtl 


1265 







1267 


aH 


EQU 


1268 




X 


1269 


X 


EQC 


1270 




X 


1271 


XB 


EQU 


1272 


XHI 


EQU 


1273 


XI 


EQD 


1274 




X 


1276 


CH 


EQU 


127-' 




SPA 


1278 




AISC 


1279 




X 


1280 




BF 


1281 


* 




1283 


r 


EQU 


1284 




SB A 


1285 




AISC 


1286 




X 


1287 




BF 


1288 


* 




1290 


CE 


EQU 


1291 


CHI 


EQH 


1292 


CI 


EQO 


1293 




X 


1294 




BF 


1295 




SEA 


1296 




A 



E8TEEED TIA DB0H2 (EXH) 
¥D,ID,HDE,EXT+IE+JAH TD = KESDLTs SET CC, EXIT. 



YD,YD,!!DE,IE+JAB 



ID,YD,SE,IR+JA8 



EHTERED TIA DE0B2 (SXF) 
YD = 8ESDLT; SET CC, EXIT. 
EHTERED VIA DE0H1 
ENTERED VIA DR0H1 
ENTERED TIA DE0H1 
YD = RESULT; SET CC, EXIT. 



46 
56 

06 

C6 
F6 



32312580 
32312590 
32312600 
32312610 
32312620 
32312630 
32312640 
32312650 



* ESTEEED VIA DR0S2 (EXH) 
YD,YD,HDR,SXT+IE+JAM TD = EESOIT; SET CC, EXIT. 

* ENTERED TIA DR0M2 (RXF) 
YD,YD,HDR,IR+JAH YD = RESULT; SET CC, EXIT. 

* ENTERED TIA DR0S1 

* ENTERED TIA DEOai 

* EHTEEED TIA DB0S1 
YD = RESULT; SET CC, EXIT. 



YD,rD,SB,IB+JA» 



SB,Yr,D?2 
SULL,S3,SE,JAH 
NOLL, TD, "IDS, EXT 
L,EXH1,IE 



SE,TD,DE4 
HnLL,SB,SS,JAH 
»nLL,TD,«DR 
L,RXF1,IS 



* 47 * 32312670 

32312680 

* 57 * 32312690 

32312700 

* 07 * 32312''10 

* 07 * 32312720 

* F7 * 32312730 

32312740 



ESTERED TIA DR0M1 * "9 

PROPAGATE 1ST OP SIGN, FETCH 2SD 
SET CC = 2 05 9 

TEST IF SIGNS SAHE, 2 OPERANDS 
BSANCH! SIGNS SAME; ELSE EXIT. 
(VECTOES TC CIH) 

ENTERED TIA DE0H1 * 59 

PROPAGATE 1ST OP SIGN, FETCH 25D 
SET CC = 2 OR 9 

TEST IF SIGNS SAME, 2 OPERANDS 
BRANCH: SIGNS SAME; ELSE EXIT. 
(TECTOBS TC CD 



* ENTERED TIA DR0B1 

* ENTERED TIA DEOMI 

* ENTERED TIA DB0H1 
SDLL,TD,SB TEST IF SAME SIGN, YD:YS 
I CLR BRANCH: SIGNS ALIKE. 
SE,TD PROPAGATE 1ST OP SIGN 
HDLL,SH,SB,IS+JAM+JAHCI COMPARE, SET CC, EXIT, 



09 
C9 

F9 



32312760 
32312770 
32312780 
32312790 
32312800 
32312810 

32312830 
32312840 
32312850 
32312860 
32312870 
32312880 

32312900 
32312910 
32312920 
32312930 
32312940 
32312950 
32312960 
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0000 02CA 

02CA DOSS 4550 

0000 02CB 

02CB D088 1*050 

0000 02CC 

0000 02CC 

0000 02CC 

02CC DOSS UODQ 



0000 02CD 

02CD D088 tOBO 



0000 


02CE 




C2CE 


005E 


OOBO 


0000 


02CF 




0000 


02CF 




0000 


02CF 




0000 


02C? 




0000 


02CF 




02CF 


D098 


6080 


0000 


02DD 




0000 


02D0 




02D0 


0060 


0880 


02D1 


OOSO 


ocoo 


02D2 


0068 


0170 


02D3 


006B 


8010 


02D4 


0008 


0E86 


02D5 


3068 


0E80 


0000 


02D5 




0000 


02D6 




02D6 


0068 


0172 


02D7 


0050 


0083 


02D8 


006B 


8020 


02D9 


0008 


0E86 


02DA 


0068 


0E82 


02DB 


D068 


OODO 



1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 



1313 
1314 
1315 
1316 
1317 
1318 



1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 

1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 



AH 



AE 

AHI 

AI 



1307 AIS 

1308 



1310 SIS 
1311 



SB 

SH 

S 

SHI 

SI 



SHE 
KH 



MHLOOP 



HE 
B 



HLOOP 



EQU 

A 

EQU 

A 

EQU 

EQD 

EQC 

A 



EQD 
A 



EQO 

L 



EQU 
ECU 
EQO 
EQU 
EQU 
S 



ECU 
ECU 

LHL 

EXH 

L 

LI 

»PY 

SRL 

EQU 
EQU 

L 

L 

LI 

HPY 

SEL 

L 



ENTEEED VIA DB0W2 C^XH) 
YD,YD,HDE,EXT+IE+JAM YD = BESULT; SET CC, EXIT. 
* ENTEEED VIA DB0!i2 (RXF) 

YD = RESULT; SET CC, EXIT. 

EHTEEED VIA DE0K1 

FNTEBED VIA DEOai 

EHTEBED VIA DR0K1 

YD = EESULT; SET CC, EXIT. 



YD,YD,yDE,IE+JAM 



YD,YD,S5.,IE+JAK 



YD,YD,YSI,IE+JAK 



SB,YSI 



YD,SE,YD,IR+JAM 



HBO, YD 
HEO,!!aO 
YD, NULL 
CJITR,16 
YD,MBO,YD 
YD, YD, IB 



YD,NnLL,YDP1 

HB0,YD,YDM1 

CNTH,32 

YD,!!R0,YD 

YD,YD,YDP1 

YD, SB, IS 



ENTEEED VIA DE0M1 

YD = EESULT; SET CC, EXIT. 



ENTEEED VIA DB0M1 
GET VALUE TO SUBTEACT 



ESTEEED VIA DE0H1 
ENTERED VIA DE082 (3XH2) 
ENTEEED VIA DE0S2 (?XF2) 
ENTEEED VIA DE0M1 
ENTERED VIA DE0M1 
YD = RESULT; SET CC, EXIT. 



ENTERED VIA DB0K1 
EHTEEED VIA DE0H2 
(SE) = MULTIPLIER 



(SXH2) 



HEO = HOLTIPLICAND, FORH XXXXOOOO 

INITIALIZE PARTIAL SUHHING EEGISTEB 

SET LOOP COUNT 

REPEATS; QUEUE LAST CABSY 

YD = RESULTS 



ENTEBED VIA DB0B1 
ENTEEED VIA DR0H2 (BXF2) 
(SB) = HULTIPLIER. 
PARTIAL = 0; POINT R1+1. 
SBO = HULTIPLICAND 
SET LOOP COUNT 
REPEATS; QUEUE LAST CAEBY 
(E1,P1+1) = EESULT. 
LOAD ISE EESULT, EXIT. 



4A 


* 


32312980 
32312990 


5A 


* 


32313000 
32313010 


OA 


* 


32313020 


CA 


* 


32313030 


FA 


* 


32313040 
32313050 


26 


* 


323130-'0 
32313030 


27 


* 


323131C0 
32313110 


OB 


* 


32313130 


4B 


* 


32313140 


5B 


* 


32313150 


CB 


* 


32313160 


FB 


* 


32313170 
32313180 


OC * 


32313200 


4C * 


32313210 






32313220 






32313230 


00 




32313210 


STEE 


32313250 






32313260 






32313270 






32313280 


1C * 


32313300 


5C * 


32313310 






32313320 






32313330 






32313340 






323133'^0 






32313360 






32313370 






32313380 
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0000 


02DC 




02DC 


0860 


08E0 


0000 


02D0 




02DD 


0060 


0850 


02DE 


00U1 


liCOO 


02DF 


0060 


OCOO 


02E0 


0C03 


2E30 


02E1 


0E10 


QCFO 


02E2 


0010 


3000 


02E3 


0062 


0080 


02E1 


0508 


2E60 


02E5 


0012 


AOOO 


02E6 


OOOC 


0020 


02E7 


0C1»0 


0500 


02E8 


006E 


0170 


02E9 


006B 


8010 


02EA 


0002 


0A27 


02EB 


006C 


0010 


02EC 


OSOS 


2EF0 


02ED 


001E 


SOOO 


02EE 


0E18 


2F10 


02EF 


00I*C 


1CD0 


02F0 


0C08 


ODOO 


02F1 


00i»C 


l*C20 


02F2 


OE08 


2F40 


02F3 


0012 


AOOO 


02F1* 


0065 


0C20 


02F5 


0068 


0552 


02F6 


0065 


OODO 


02F7 


D068 


0550 


0000 


30D0 





13U0 


DHE 


EQD 


* 


1341 




IHl 


KB0,SB,D2 


13U2 


DH 


EQU 


* 


13tt3 




LHL 


SEOjHDB 


13l»U 


DK.005 


X 


HE1,YD,aE0,EXH 


1345 




EXH 


KE0,HH0 


1346 




BT 


L, DH.010 


1347 




BF 


G,AFADL0 


1348 




SI 


HEO,9HO,0 


1349 


DH.010 


L 


H82,YD 


1350 




BF 


L,DK-020 


1351 




SI 


1!E2,HB2,0 


1352 


DH.020 


A 


SDLL,BR0,!!52 


1353 




BT 


CDHFAULT 


1354 




L 


SE,HULL 


1355 




LI 


CSTR,16 


1356 


DELOOP 


DIV 


8E2,!!H0,HB2 


1357 




L 


NULL, SRI 


1358 




BF 


L, DH.025 


1359 




SI 


SB,SS,0 


1360 




BF 


G+l,DH.03O 


1361 


DH.025 


X 


NOLL, K81,SP,, EXH 


1362 




BT 


L,DHFAOLT 


1363 


DH.030 


X 


SOLI, YD, H52, EXH 


1364 




BF 


L, DH.040 


1365 




SI 


KE2,!>B2,0 


1366 


DH.040 


EXH 


MDE,KR2 


1367 




EXT 


YD,«DE,Yi;?1 


1368 




L 


MDE,SS 


1369 




EXT 


YD,HDE.IH 



1371 DHFAUIT EQU AFAUL1 



EHTEBED VIA DE0H1 * OD * 

DIVISOE; VECTOR TO DH.005 

ENTERED VIA DB0M2 (BXH) * 4D * 

DIVISOR 

HS1 BIT = SGN(QOOT) 

DIVISOR, FOEH XXXXOOOO 

ESAHCH: ALREADY NEGATIVE 

EEAHCH: DIVIDE-BY-ZERO. 

FORCE NEGATIVE (2'S COHP) 

DIVIDEND 

FORCE POSITIVE (2'S COHP) 

TEST O'FLO: «SB DVD LESS DVSE 

BRANCH: OVEEFLOH VIIL OCCUR. 

CONSTEAIN DIVD TO 32 BITS 

SET FOR 16 ITERATIONS 

DO HAIFWOED DIVISION 

RESULT SHOULD BE NEGATIVE ? 

BRANCH: SHOULD BE POSITIVE. 

2'S COMPLEaENT 

BRANCH: ZERO DOESN'T CHANGE SIGN. 

GET EXPECTED SIGN ? 

BRANCH: NO; FAULT. 

EE5IAINDEE HAS CORRECT SIGN ? 

BRANCH: YES. 

2'S COMPLEHENT. 

SEKAINDER FORH OOOOXXXX 

COPY REMAINDER TO R1 

COPY QUOTIENT, EXIT. 

QUOTIENT OVERFLOW 



32313400 

32313410 

32313420 

32313430 

32313440 

32313450 

32313460 

32313470 

32313480 

32313490 

32313500 

32313510 

32313520 

32313530 

32313540 

323135=0 

32313560 

32313570 

32313580 

32313590 

32313600 

32313610 

32313620 

32313630 

32313640 

32313650 

32313660 

32313670 

32313680 

32313690 

32313710 
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0000 


02F8 




0000 


02F8 




02Fa 


0010 


6172 


02F9 


OCOS 


2FC0 


02FA 


0E10 


OCFO 


02FB 


0010 


3000 


02FC 


0065 


0083 


02FD 


0041 


6080 


02FE 


0062 


0080 


02FF 


0E08 


3050 


0300 


0018 


4172 


0301 


0018 


4173 


0302 


0E18 


3050 


0303 


0053 


8001 


0304 


0013 


3080 


0305 


OOOC 


0080 


0306 


0C40 


3142 


0307 


006E 


0033 


0308 


OOSB 


8020 


0309 


0003 


0A87 


030A 


006C 


0012 


030B 


0E08 


30E0 


030C 


001E 


EOOO 


030D 


0E18 


3100 


030E 


004C 


6010 


030F 


0C08 


3140 


0310 


0063 


00D3 


0311 


004C 


2080 


0312 


Dcoa 


3130 


0313 


D018 


COOO 


0314 


0063 


0053 


0315 


0068 


0020 


0316 


OEOO 


ODOO 



1373 


DK 


EQU 


* 


1374 


D 


EQU 


* 


1375 




S 


HR0,SE,NULL,YDP1 


1376 




BT 


L, D.010 


1377 




BF 


CAFAULO 


1378 




SI 


HE0,1!E0,0 


1379 


D.010 


L 


SDR,YD,YDK1 


1380 




X 


MEIfSR.YD 


1381 




L 


aE2,YD 


1382 




BF 


L, D.020 


1383 




S 


YD,YD,NULL,YDP1 


1384 




S 


YD,YD,H0LL,YDH1 


1385 




3F 


G+L, D.020 


1386 




LI 


HR3,1 


1387 




S 


YD,HB3,YD 


1388 


D.020 


A 


NDLL,MRO,YD 


1389 




BT 


C,DFA0LT,YDP1 


1390 




L 


SR,YD,YDH1 


1391 




LI 


CNTR,32 


1392 


DLOOP 


QIV 


YD,HRO,YD 


1393 




L 


NULL,HE1,YDP1 


1394 




BF 


L, D.025 


1395 




SI 


SE,SE,0 


1396 




BF 


G+L, D. 030 


1397 


D.025 


X 


NULL,SR,ME1 


1393 




BT 


L,DFAOLT 


1399 


D.030 


L 


YD,SE,YDK1 


1400 




X 


NULL,HE2,YD 


1401 




BT 


L,*+1,IR 


1402 




SI 


YD, YD, 0, IE 


1404 


DFAULT 


L 


YD,MDS,YDH1 


1405 




L 


YD,HE2 


1406 




B 


AFAUL1 



ENTEBED VIA DB0M1 * ID * 32313730 

ESTEEED VIA DR0K2 (EXF2) * 5D * 32313740 

COMPLEMENT DIVISOR, PCIST R1+1 32313750 

BRANCH: ALREADY NEGATIVE. 32313T60 

BRANCH: DIVIDE-BY-ZERO. 32313770 

FORCE NEGATIVE (2'S COMF) 32313780 

COPY ISE DIVD, POINT 51 32313790 

HR1 = RESULT SIGN 323138C0 

COPY MSB DIVIDEND 32313810 

BRANCH: ALREADY POSITIVE. 32313820 

2'S COaPLEMENT; POINT R1+1. 32313830 

COHPLEBENT LOW HALF 32313840 

BRANCH: NO BORROW PROPAGATION 32313850 

32313860 

PROPAGATE BORROW 32313870 
O'FLOH? ?SB DIVD LESS DVSR (USED) 32313880 

BRANCH: OVESFLOH WILL OCCDE 32313890 

SR = 32 LSB DIVIDEND 32313900 

SET FOR 32 ITERATIONS 32313910 

DC FULLHORD DIVISION 32313920 

PESOLT SHOULD BE NEGATIVE ? 32313930 

BRANCH: NO. 32313940 

2'S COMPLEMENT 32313950 

BRANCH: ZERO DOESN'T CHANGE SIGN 32313960 

GET EXPECTED SIGN ? 32313970 

BRANCH: NO; OVERFLOW. 32313980 

COPY QUOTIENT, POINT R1 32313990 

EEBAINDER HAS CORRECT SIGN ? 32314000 

EXIT IF YES; ELSE 32314010 

2*S COBPIEKENT REMAINDER, EXIT. 32314020 

EESTOEE LSB DIVIDEND 323140U0 

RESTOEE BSE DIVIDEND 32314C'?0 

TAKE PSW SUAP 32314060 
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LOADS AND STORES 

0000 0317 

0317 DOES 0550 
0000 0318 

0318 DOES 0050 
0000 0319 

0000 0319 
0000 0319 

0319 DOES OODO 



GO 00 03 i n 

031A DOES 0030 



0000 031B 
031B 0068 OOBO 
031C 001S COOO 
031D DOEC 0080 



0000 031E 

031E DOES 0850 



0000 031F 

031F D068 OCDO 



0000 0320 

0320 FD88 32m» 

0321 0060 OOAO 

0322 001B 300F 

0323 F068 0052 

0324 0068 0050 

0325 DCBO 3260 

0326 5E00 OADO 

0000 0327 

0327 0058 300F 

0328 F063 0052 

0329 0068 0052 
032A 0E01 OOEO 



0000 032B 

032B D058 0060 



1408 


LH 


EQU 


* 


1409 




EXT 


YD,HDH,IR+JAH 


1410 


L 


EQU 


* 


1411 




L 


YD,HDB,IS+JAM 


1412 


LE 


EQU 


* 


1413 


LHI 


EQU 


* 


1414 


LI 


EQU 


-* 


1415 




L 


TD,SE,IE+JAI1 


1417 


IIS 


EQU 


* 


1418 




L 


YD,YSI,IR+JA!! 


1420 


LCS 


EQU 


* 


1421 




L 


YDrYSI 


1422 




SI 


YC,YD,0 


1423 




L 


KULL,YD,IR+JAB 


1425 


LHL 


SQU 


* 


1426 




LHL 


YD,MDB,IR+JA» 


1428 


EXHR 


EQD 


* 


1429 




EXH 


YD,SE,IR 


1431 


L« 


EQU 


* 


1432 




BT 


YDC,LB1,DR4+I4 


1433 




L 


BRO,TDI 


1434 




SI 


CNTR,ME0,15 


1435 


LMLOOP 


L 


YD,HDR,DR4+YDP1 


1436 


LHI 


L 


YD,!!DE 


1437 




BT 


!iAT+8PE,* + 1,IE 


1438 




B 


LHFAULTrENACLX 


1440 


LH.EHT 


SQU 


* 


1441 




LI 


CHTR,15 


1442 




L 


YD,HDE,YDP1+DH4 


1443 




L 


YD,KDE,YDP1 


1444 




RETN 




1446 


LA 


EQU 


* 


1447 




L 


YD,HAE,IR 



EHTEBEC VIA DE082 (RXH) 
YD = RESULT; SET CC, EXIT. 
ENTESED VIA DE0S2 (RXF) 
YD = RESULT; SET CC, EXIT. 
ENTERED VIA DH0H1 
ENTERED VIA DEOBI 
ENTERED VIA DB0H1 
YD = RESULT; SET CC, EXIT. 



EUTEBED VIA DE0B1 

COPY YSI TO YD; SET CC, EXIT. 



ENTERED VIA DE0H1 

2'S COHPLEKEST TO ID; 
SET CC, EXIT. 



ENTERED VIA DB0a2 (RXH) 
LOAD B16:B31, SET CC, EXIT. 



FSTEREE VIA DE0S1 

SWAP B0:B15 E B15:B31, EXIT. 



ENTERED VIA DECH1 
BB&SCH: LOADING R15 

CALCULATE STEPS BEQ'D 
(AUT0-I4) LOAD DATA 
LOAD LAST DATA TO S15 
BfiASCH: ERROR; ELSE EXIT. 
GO REPORT FAULT TO USES. 

MEMORY READING FIRST DATA 

(A0T0-I4) 

LOAD El 5 
AND RETURN. 



ENTERED VIA DP0B1 

YD = CALCULATED ADDRESS. 



* 48 * 323140S0 

32314090 

* 58 * 32314100 

32314110 

* 08 * 32314120 

* C8 * 32314130 

* F8 * 32314140 

32314150 



* 24 * 32314170 
32314180 



25 * 32314200 
32314210 
32314220 
32314230 



* 73 * 32314250 
32314260 



* 34 * 323142P0 
32314290 



* D1 * 32314310 
32314320 
32314330 
32314340 
323143'^0 
32314360 
32314370 
32314380 

32314400 
32314410 
32314420 
32314430 
32314440 



* E6 * 32314460 
32314470 
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LOADS AND SIOSES 



0000 C 

032C 

032D 

032E 

032F 

0330 

0331 

0332 

0333 

033M 

3 35 

0336 

0337 

0338 

0339 

033A 

033B 

033C 

033D 

033E 

033F 

03140 

0341 

03U2 

0343 

0344 

03«5 

03lt6 

03«7 

03«8 

03U9 

OSUA 

0348 

03tC 

03UD 

03aE 

03i(F 

0350 

0351 

0352 

0353 

0354 

0355 

0356 

0357 

0358 

0359 

035A 

035B 

035C 

035D 

035E 

035F 

0360 



32C 
F02Q 
0013 
0063 
0033 
F061 
001C 
0C4Q 
002S 
0062 
0026 
0063 
0066 
0060 
006B 
0060 
0005 
F060 
006C 
OEOB 
002C 
0218 
0026 
0020 
0040 
0060 
0060 
001C 
0E40 
0006 
0062 
F011 
0041 
0032 
006C 
0E08 
0822 
0062 
0020 
0021 
0060 
0060 
0050 
001C 
0C40 
0020 
006B 
0060 
OOOS 
0062 
0042 
OOAC 
002C 
DC18 



CCFF 

3035 

0834 

3A30 

0050 

0E10 

22A0 

3050 

0050 

3010 

8007 

0A6C 

OCOO 

3003 

OAOO 

0060 

8080 

0A50 

2290 

0C50 

3500 

3050 

2030 

0020 

OCOO 

OAOO 

0E65 

22B0 

6060 

0050 

1015 

941C 

2C10 

0A50 

2290 

2050 

0050 

AC3E 

C4F8 

OAOO 

OCOO 

0400 

1A00 

22E0 

2030 

8007 

OAOO 

0880 

0C20 

A41C 

A408 

A414 

22C0 



1449 


IRA EQU 


1450 


NI 


1451 


SDEC 


1452 


LHL 


1453 





1454 


L 


1455 


3 


1456 


BT 


1457 


N 


1458 


L 


1459 


N 


1460 


LI 


1461 


SLL 


1462 


EXH 


1463 


LI 


1464 


SLL 


1465 


A 


1466 


LI 


1467 


SLL 


1468 


BF 


1469 


LEA. SHAH N 


1470 


BF 


1471 


N 


1472 


H 


1473 


X 


1474 


EXH 


1475 


SLL 


1476 


SDEC 


1477 


BF 


1478 


A 


1479 


L 


1480 


SDEC 


1481 


XI 


1482 





1483 


SLL 


1484 


BF 


1485 


S 


1486 


LBA.PBI L 


1487 


LEA.SH2 NI 


1488 


KI 


1489 


SLL 


1490 


EXH 


1491 


EXB 


1492 


S 


1493 


BT 


1494 


N 


1495 


LI 


1496 


SLL 


1497 


A 


1498 


EXH 


1499 


XI 


1500 


NI 


1501 


HI 


1502 


BT 



KS0,YD,'FF',EXH+DE 

KS3,HE3,K33 

HE3,HR3,I4 

HR3,KE3,!<H3,SLL 

SE1,HDE,DH4 

NaLL,SF.0,HB1 ,SRL 

CSETCCSA 

SEfHES.MDE 

«E2,HDE 

MA5,SE3,!i51 

CNTH,7 

BAB,HAE,DKSHFI 

MEOfHRO 

CKTE,3 

»SO,«RO 

MAE,!1E0,«AE 

KE0,'80',PE4 

NHLLrMDR 

L,SETCC4 

NULL, KP0,»DP, EXH 
G+L,LEA.PEI 

?IAE,MR3,KD8 

«E0,HE2,I!P3 

ME0,KE0,KS2 

BRCMKO 

PR0,BR0 

KULL.HECSAS.SEL 

CSETCCS 

«AE,SE,5AE 

BE2,3!DE 

»E1,HR1,!<ai,DE4 

HE1,HR1,'1C',EXB 

HR2,HR2,H81,EXH 

HOLL.MDR 

L,SETCC4 

HE2,MB2,HDE,D2 

HE2,«DE 

HB0,BE2,'3E",EXH 

HH1,YD,*F8',EXB 

HR0,HE0 

KE0,HR0 

ME0,HE0 

HULL, HR1, 530, SLL 

CSETCCB 

HR0,HR2,»B3 

CNTE,7 

HRCMRO 

ID,HE0,YD,LHL 

HE2,BE2 

MB2,HR2,'1C" ,EXB 

SDLL,HE2,'0S',EXB 

NOLL, HR2,*14', EXB 

G+L,ADDCC1,IE 



EHTEEED VIA DE0M1 ♦ 63 * 

4 KBO = SEGMENT # FOEH OOXXOOOCj 
FETCH PSTD WHILE FORMING 
CONSTANT 'OOOIFFFF' 

ME1 = PSTD} FETCH SSTD 

(PST SIZE - 1) LESS SEG!!FNT # 

BSANCH: PST SIZE EXCEEDED; UNMAPPED. 

SE = A(SST)/128 

MR2 = SSTD 

MAE = A(PST)/128 

MULTIPLY BOTH BY 128. 
COMPOTE A(PSTE) 



FETCH PSTE; FRO = '00000080' 
FSTE B01 SET ? 

BRANCH: SEGMENT SOT PEESSST. 
STE EOS SET (SHAPED) ? 
BRANCH: NO. PRIVATE SEG»EN'^. 
EXTRACT PSTE OFFSET/RELOC FIELD 
EXTRACT ENCODED SST SIZE 

GET IN FORM OOOOXXXX 

SCALE SIZE (8 BYTES/ENTRY) 

SST SIZE EXCEEDED ? 

BRANCH: SST SIZE EXCEEDED; UNMAPPED. 

A(SST)+EYTE OFFSET 

COPY OF PSTE 

FETCH SSTE, BUILD CONSTANT: 

BE1 = 'FFFFE3FF' 

SET ALL PSTE BITS BUT ACCESS BODES 

SSTE E01 SET ? 

BRANCH; SEGMENT NOT PRESENT. 

•AND' SSTE, PSTE ACCESS MODE BITS 

COPY PSTE 

EXTRACT STE SEGHENT LIMIT FIELD 

SEGMENT FIELD FROM PRESENTED ADDRESS 

ALIGN.. 



SEGMENT LIMIT EXCEEDED ? 

BRANCH; SEG LIB VIOLATION (UNMAPPED) 

EXTRACT STE SBF FIEL) 



MULTIPLY BY 128 
THAHSLATE ADDRESS 
TO TEST ACCESS PRIVILEGES - 
CONVERT ACCESS PRIVS TO PROTECT KEYS 
+JAM CC = 2 IF WRITE-PEOTECT 
TEST READ, EXECUTE PROTECT 
BSANCH: READ OR EXECUTE PROTECTED. 



32314490 

32314500 

32314510 

32314520 

32314530 

32314540 

32314550 

3231456C 

323145-'0 

323145S0 

32314590 

323146C0 

32314';iC 

32314^20 

32314*^30 

32314640 

32314*^50 

32314660 

323146~0 

32314680 

323146°0 

32314-70C 

32314710 

32314720 

32314730 

32314*^40 

32314750 

32314^60 

32314770 

32314790 

32314790 

32314800 

32314810 

32314820 

32314830 

32314840 

32314850 

32314860 

32314870 

32314880 

32314890 

32314900 

32314910 

32314920 

32314930 

32314940 

32314950 

32314960 

32314970 

32314980 

32314990 

323150G0 

32315010 

32315C20 



MODFL 3230 PBOCESSOE EITLJTCE 05-090R01A13 
LORDS ASD STOEES 



0000 0361 

0361 906C 0170 

0362 DOEC 0550 
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01/20/82 



0000 0363 
0000 0363 
0363 0865 OOSO 



0364 0065 0080 

0365 0060 O0A2 

0366 0013 3010 

0367 7865 0082 



0000 0368 

0368 0065 0082 

0369 006B 800F 
036A 7065 0082 
036B 7E01 00E4 



ISOtt 
1505 
1506 


TS 




ilT 


* 

SOLI, HULL, EAS 

NOLl,KDE,IS+JAH 


1508 
1509 
1510 


STH 
ST 




— « - 


* 
* 
MDE,YD,D2 


1512 
1513 
1511* 
1515 
1516 


STS 
STBLOOP 


T 


* 

KDE,YD 

8R0,YDI,YDP1 

CNTB,HS0,16 

aDB,YD,DW«+YDP1+ 


1517 


* 








1519 
1520 
1521 
1522 
1523 


STM. 


• EST 


SITS 


* 

SDP,TD,YDP1 
CSTB,15 

HDB,YD,DWit+YDP1 
DHU+Ift 



ENTERED VIA DB0H1 * EO * 32315090 

BEAD HAIFUOBD, W3ITE BACK NEGATIVE. 32315050 
TEST HALFHORD BEAD, EXIT. 3231506C 



ENTEEED VIA DE0H1 * fO * 323150«0 

ENTERED VIA DE0H1 * 50 * 323150=0 

DATA TO MDE; VECTOB TO STH.D2, STF.D2323151C0 



ENTERED VIA DB0H1 * ^0 

DATA TO STORE 

STEPS BEQOIBED 

STORE, READY FOR NEXT (AUT0-I4) 

LOOP THROUGH R15, VECTOR TO EXIT 

STORES 16 REGISTERS 

FIRST DATA TO STORE 

STEPS REQUIRED 

STORE, BEADY FOB NEXT (AOTO-IU) 

STORE LAST, PETOBS. 



32315120 
32315130 
32315110 
32315150 
32315160 
32315170 

32315150 
323152C0 
32315210 
32315220 
32315230 



HODEL 3230 PROCESSOR EHOLATOE 05-090S01A13 
BIT INSTRUCTIONS 
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01/20/32 



0000 


035C 




036C 


0061 


0E80 


036D 


0061 


0E10 


036E 


0006 


6E10 


036F 


3061 


8080 


0370 


002B 


C007 


0371 


0851 


0S10 



1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 



RXBIT 



EQU 


* 


SRL 


HH1,YD 


SRL 


K81,!«E1 


A 


KAE,SS,ft5.1,SRl 


LI 


HE1,"80',DF2 


HI 


C?(TR,yD,7 


SRL 


liE1,«!R1,D2 



EMTEEED VIA DB0H1 
BIT POINTER: 

FETCH AEPROPEIATE HAiFHORD. 
SET HASK BIT = •00000C80' 
LOAD COUNTER WITH SHIFT CODHT 
(REPEATS) POSITION MASK BIT 
VECTOR TO SBT,R9T,CBT,T5T. 



323152'=0 
32315260 
32315270 
32315280 
32315290 
32315300 
32315310 
32315320 



0000 


0372 




0372 


OOAC 


1450 


0373 


DE10 


371(0 


037tt 


0031 


1450 


0375 


0055 


omo 


0376 


1E00 


0130 


0000 


0377 




0377 


00A2 


1K50 


0378 


DC 10 


3790 


0379 


O0U1 


2450 


037A 


0065 


0410 


037B 


1E00 


0130 


0000 


037C 




037C 


0042 


1450 


037D 


0065 


0420 


037E 


1022 


1020 


037F 


DOCC 


2010 



1534 
1535 
1536 
1537 
1533 
1539 



1541 
1542 
1543 
1544 
1545 
1546 



1548 
1549 
1550 
1551 
1552 



SBI 



SET 



C3T 



EQU * ENTERED VIA DH0M2 (RXBIT) * 75 

N HULL, SRI, SDR, EXB+JAM TEST OLD STATE, ADJUST G FLAG 

BF G,*+1,IR EXIT IF ALREADY SET, ELSE; 

BE1,}!H1,1?CR,EXB SET ADDRESSED BIT 

EXB KDS,>1R1 POSITION BYTE 

B EXIT,DH1 STORE BYTE, GO EXIT. 



EQn * ENTERED VIA DHCH2 (RXBIT) * 76 

N SR2,HR1,!?DR,EXB+JAM TEST OLD STATE, ADJUST G FLAG 

BT G,*+1,IR EXIT IF ALREADY ZERO, ELSE: 

X SRI, BR2, SDH, EXB RESET ADDRESSED BIT 

EXB HCB,f!R1 POSITION BYTE 

B EXIT,DW1 STORE BYTE, GO EXIT. 



EQU * ENTERED VIA DR0H2 (RXBIT) * 77 

X «R2,HR1,HDS,EXB COHPLEMENT ADDRESSED BIT 

EXB BDE,?!R2 POSITION BYTE TO STORE 

N BR2,HR1,!!82,DH1 STORE; EXTRACT BIT (NEW STATE) 

X N0LL,BH2,!1R1,IE+JAH SET G FLAG FOE OLD STATE, EXIT. 



32315340 
32315350 
32315360 
32315370 
323153O0 
32315390 



32315410 
32315420 
32315430 
32315440 
32315450 
32315460 



323154fi0 
32315490 
32315500 
32315510 
32315520 



0000 0380 

0380 DOAC 1450 



1554 
1555 



TBT 



EQU 
N 



* ENTEEED VIA DE0M2 (RXBIT) 

NULL,ME1,KDS,EXB+IE+JAK TEST BIT, SET CC, EXIT. 



74 



32315540 
32315550 



•ODEl 3230 PaOCESSOH E»?L?-TOE 05-090R01A13 
BYTE ISSTRUCTIOMS 
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01/20/82 



0000 0381 

0381 D02S 61*50 



0000 0382 

0382 D023 EOFF 



0000 0333 

0383 0865 0480 



0000 0384 

0334 0040 4090 

0385 0020 80FF 

0386 D049 5000 



0000 0387 

0387 0020 40D0 

0388 0021 6450 

0389 D09C 1000 



0000 038A 

038A 004E 4490 

038B D048 48D0 



0000 038C 
038C B020 C03F 
038D 0061 840F 
03eE 006A 300A 
038F OEOO 3940 



ocoo 


0390 




3 90 


BDCO 


3980 


0391 


0020 


COFF 


0392 


0061 


S4A0 


0393 


006A 


8008 


0394 


0031 


9001 


0395 


0045 


0850 


0396 


0065 


0E5O 


0397 


0E40 


3990 


0398 


0045 


1050 


0399 


0F88 


3962 


03SA 


3E00 


0130 


039B 


006C 


0178 


039C 


006C 


0058 


039D 


005C 


0088 


039E 


0865 


OOCC 



1557 
1558 


LB 


EQO 
K 


* 

YD,S3,HDP,EXB+IE 


1560 
1561 


LBS 


EQU 
NI 


* 

YD, SB, 'FF*, IE 


1563 
1564 


STB 


EQU 
EXB 


* 
KDE,YD,D2 


1566 
1567 
1568 
1569 


STBB 


EQU 
X 
NI 
X 


* 

HBO,YD,YS 
MSO,!!RO,'FF' 
YS,YS,HRO,IR 


1571 
1572 
1573 
1574 


CIB 


SQU 
N 
N 
S 


* 

KEO,YD,SR 

HE1,SR,HDE,EXB 

N0LL,HE1,SS0,IE+JJ 


1576 
1577 
1578 


EXBR 


EQU 

X 

X 


* 

SB, YD, YS, EXB 

YC,YD,SR,IHL+IB 


1580 
1581 
1582 
. 1583 
1534 


CRC12 


EQU 
NI 
LI 
LI 

B 


* 

!!E0,YD,'3F',DR2 

HB1,'0r-,EXB 

YDI,10 

CBCA 


1586 
1587 
1588 
1589 
1590 


CEC16 


EQU 

BT 

NI 

LI 

LI 


■k 

C0!SH,CRC16AST,DB2 
i!E0,YD,'FF' 
«E1,'A0',EXB 
YDI,8 


1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 


* 

CECft 
CECB 

CRCC 


01 

X 

SEI 

BF 

X 

BF 

B 


HE1,«E1,1 

EDS,HaO,SDE,LHL 

SDE.KDE 

ccacc 

?lDE,!iS1,MDE 

YDC,CECE,YDP1 

EXIT,DW2 


1600 
1601 
1602 
1603 


CSC16AST L 
L 
L 
ACKC 


NULL, NOLL, COHH 
HD1L,HDR,C0HB 
NULL,YD,COHH 
1 1!DB,D2 



ENTERED VIA DR052 
YD = BYTE; EXIT. 



(EXBYTE) 



D3 



32315570 
323155P0 



ENTERED VIA DR0S1 

HASK TO 8 BITS IN YD, EXIT. 



* 93 * 32315600 
32315610 



ENTEEED VIA DE0H1 * B2 

POSITION BYTE; VECTOE TO STB.D2. 



ENTEEED VIA DE0S1 * 92 

GET DIFFERENCE, 

CONSTRAIN TO LOW BYTE. 

SWAP YD B24:31 TO YS B24:31, EXIT. 



ENTEEED VIA DH0M2 (RXBYI'E) 
EXTEACT B24:31 (SASK = 'FF') 
EX BYTE IN HE1 B24:31 



D4 



32315';30 
32315640 



32315660 
32315670 
32315690 
32315690 



* 32315710 
32315720 
32315"'30 
3231S'740 



ENTERED VIA DE0B1 

FORM lOGICAL DIFFERENCE 

=TORE EXBCYS) TO YD B16:31, EXIT. 



94 



ENTERED VIA DR0M1 
SASK TO 6 BITS, READ RESIDUAL 
TO BUILD "OFOV CONSTANT 
SET COUNT = 6 



5E 



ENTERED VIA DR0S1 

BRANCH: USE CCKH ASSIST UNIT, 

HASK DATA TO 8 BITS. 

TO BUILD -AOOV CONSTANT 

SET COUNT = 8 

BUILD POLYHOHIAL CHECK CONSTANT 

XOS IN RESIDUAL 

SHIFT 

XOE IN FEEDBACK OS CAREY 

LOOP UNTIL YDCARSY 

STOEE NEW EESIDUAl; GO EXIT. 

•CRC16" CHD TO COMB ASSIST 

OLD RESIDUAL 

HEW DATA 

NEW RESIDUAL; VECTOE TO STH.D2. 



5F 



32315760 
32315770 
32315780 



* 32315900 
32315?10 
32315320 
32315830 
32315840 

* 32315360 
32315<'70 
32315380 
32315990 
323159C0 
32315910 
32315920 
32315930 
32315940 
32315950 
32315960 
32315970 
32315980 

32316000 
32316010 
32316020 
32316030 



MODEL 3230 PROCESSOR ESULATCE 05-090S01A13 
BYTE INSTRUCTIONS 
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13:37:37 



01/20/82 



0000 


039F 




039F 


F020 


COFF 


03A0 


0060 


OAOO 


03A1 


0006 


0050 


03A2 


B06C 


0170 


03A3 


006E 


0550 


03A4 


0C08 


3820 


03A5 


086U 


OADO 


0000 


03A5 




03A6 


3052 


0060 


03A7 


006E 


0850 


03A8 


0021 


E008 


03A9 


0031 


9002 


03AA 


0006 


1020 


03AB 


3040 


1AD0 


03SC 


0063 


0550 


03A0 


0C10 


2290 


03AE 


0085 


B001 


03AF 


OOEC 


0550 



0380 


002F 


7000 


03B1 


0E10 


3B40 


03E2 


3065 


0020 


03B3 


0045 


E008 


03B« 


3006 


9002 


03B5 


0006 


2060 


03B6 


F02C 


E00l» 


03B7 


QC18 


3BB0 


03B8 


0006 


3050 


03E9 


0065 


01*80 


03SA 


1S00 


0130 


03BB 


0006 


3050 


03BC 


B86E 


80FF 



1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 



1614 
1615 
1616 
1617 
1513 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1541 
1642 
1643 



TLATE 



SCP 



SCP.2 



EQU 


* 


NI 


HR0,YD,'FF",DR4 


SLL 


HRO,KBO 


A 


MAE,1R0,HDP 


L 


SUII,NULL,DE2 


EXT 


SE,MDR 


BT 


L,LBR 


SLL 


L0C,SE,D2 


EQU 


* 


I 


HR2,KAE,DE2 


LHL 


SRjMDR 


NI 


«R1,SR,BBIT 


01 


HE1,SE1,2 


A 


«AE,KR1,ME2 


X 


KR0,HR1,SE,SLL+DR2 


EXT 


WR3,HDE 


BT 


G,SETCC4 


AI 


HDH,MR3,1,JAB 


EXT 


NULL, MDR, JAM 



SCP. 3 



N 


FLE,FSW,HR0 


BF 


G,SCP.2 


T 


HAE,WR2,DH2 


XI 


HDR,SR,BBIT 


AI 


HAE,><E1,2,DH2 


A 


HAS,1!B2,MAE 


NI 


SnLL,SR,SHBIT,DE4 


BT 


G+L,SCP.3 


A 


HAE,1!E3,HDR 


EX3 


MDRjYD 


B 


EXIT,0H1 


A 


HAE,HB3,HDE 


LI 


S8,'FF',DE2+D2 



ENTERED VIA DE0H1 



* E7 * 323160=^0 



EXTRACT BYTE, BEAD TRTBL ADDRESS 
COKPUTE ENTRY ADDRESS 

FETCH ENTRY 

IF NEGATIVE, USE SB 324:B31; ELSE, 
EXECUTE AT TRANSLATION ROUTINE. 



ENTERED VIA DE0K1 * E3 

MS2 = A(CCW) 

SE = CCH 

TEST BUFFER SWITCH BIT: 

GET 2 OR 10 

READ BUFFER BYTE COUMT 

KRO BIT 30 = FALSECCCW F3IT) 

KR3 = BYTE COUNT 

IF POSITIVE, SET CC = 4, EXIT. 

WRITE INCEESENTED COUNT 

TEST HALFHOED BYTE COUNT: 

IF NOW NEGATIVE, CC = 1 

IF NOW ZERO, CC = 

IF NOa POSITIVE CC = 2 

TEST IF BUFFER TO BE SWITCHED. 

BRANCH: NOT NECESSARY.. 

RESTORE CCW. 

HITH SWITCHED BUFFER BIT 

SET TO FETCH BUFFER END ADDRESS 

FETCH; TEST EEAD/WEITS 
BfiANCH: E/W = 1 = WRITE 
E/H = = READ; ADDRESS BYTE 
POSITION DATA BYTE 
STORE; GO EXIT. 

a/W = 1 = WEITE; ADDEESS BYTE 
HASK; FETCH DATA BYTE 
VECTOR TO IB 



32316060 
32316070 
32316C80 
32316090 
32316100 
32316110 
323161?0 



32316140 
32316150 
32316150 
323161''0 
32316180 
32316190 
32316200 
32315210 
32316220 
32316230 
32316240 
32316250 
32316260 
32316270 
32316280 
32316290 
32316300 
32315310 
32316320 
32316330 
32316340 
32316350 
323163':o 
32316370 
32316380 
32316390 
32316400 
32316410 
32316420 
32316430 



•ODEl 3230 PROCESSOR EHCLATOE 05-090B01A13 
SSITABLE COSTEOL STCSE INSTHOCTIOKS 



0000 03BD 

03BD 006E 8i»03 

D3BE 003E 60A0 



0000 


03B? 


03BF 


006C OODE 


03C0 


0E01 OOEO 



16U5 ECS 

1646 

16U7 



1649 
1650 
1651 
1652 
1653 



BDCS 



PAGE 41 



EQU * 

LI SB,H(WCSLO),EXB 

SE,SR,yDI 



i^ K0L1,SR,LLINK 

HETN 



13:37:38 



01/20/82 



ENTERED VIA DB0K1 
SCS START ADDRESS 
DESIRED EHTHY ADDRESS 



ENTERED VIA DE0M1 
LOAD LIF*' REGISTER 
TEAKSFEE TO WCS 



E9 



32316450 
32316460 
323164-'0 



323164':0 
323165CC 
323165-'0 



NOTE THAT LOC IS ALREADY IHCBEHEHTED 32316520 
BY (LENGTH). 323165^0 



0000 ( 


}3C1 




03C1 


006? 


OOAO 


03C2 


0C68 


0C20 


03C3 


0060 


0082 


03C4 


0063 


8004 


03C5 


0000 


0030 


03C6 


0061 


0A33 


03C7 


DE40 


3C80 


33C8 


0006 


5A10 


03C9 


0062 


0EA2 


03CA 


0E18 


3D30 


0000 


03CB 




03CB 


005C 


OOOE 


03CC 


0065 


0050 


03CD 


0365 


0070 


03CE 


7015 


3060 


03Cr 


0010 


2000 


03D0 


0018 


2080 


Q3D1 


5D40 


7350 


03D2 


DE03 


3CE0 


0000 


03D3 




03D3 


F016 


3060 


03D4 


006C 


OOOE 


03D5 


006C 


0050 


03D6 


5D40 


7350 


03D7 


03EC 


0050 


03D8 


0010 


2005 


03D9 


0018 


2085 


03DA 


DS08 


3D30 



1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 

1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 



1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 



RWDCS 



RDCS 



WDCS 



SQU 


* 


L 


FLE,YDI 


3T 


C+V+L,IIIHT 


L 


HR0,YD,YDP1 


LI 


HR3,4 


A 


1IR0,HR0,YD 


SLL 


HR1,YD,YDH1 


3F 


C,*+1,IH 


A 


KAE,YS,»H1,SLL 


SRL 


ME2,YDI,YDP1 


BF 


G+L,WDCS 


EQU 


* 


L 


NULL, HBO, LilSK 


L 


MDB,MDR 


T 


KDE,CBUS,RDCS 


s 


MAE,aR3,KAF,DW4 


s 


HE0,HR2,HRO 


s 


YD,!!R2,YD 


BT 


INT,INTEPT3,ENACLK 


BF 


L, RDCS, IB 


EQU 


* 


S 


MAB,aE3,HAE,DR4 


L 


NULL, HBO, XLINK 


T 


HULL,HDR 


3T 


INT,INTRPT3,ENACLK 


L 


BOLL,MDE,HDCS 


SBEC 


MB0,aR2,HB0 


SDEC 


YD,HE2,YD 


3F 


L, WDCS, IE 



(SNTEEED VIA DE0S1 - *E8*) 

LEGAL SOBFUNCTION ? 

BEAHCH: SO. 

fRO = KCS START ADES 

CONSTAHT 

WCS END ADBS 

FETCH COUNT 

EXIT IF ALREADY NEGATIVE. 

HAR = 4 X COUNT + START 

•E80' OPCODE ? 

BRANCH: YES. ELSE, 



E32' OPCODE. 
*E82* 



CEEATE CLOCK STOP *B01 1/82* 

READ FEC« WCS 

WRITE TO HEKOEY, DECREMENT ADDRESS 

DECREBEST WCS PCINTEB 

DECEEBEMT COUNT 

CHECK QUEUED INTEBBUFTS - 

COHTINOE IF NONE. 



*E80* 

FETCH DATA; DECREMENT ADDRESS 

SET DCS POISTEE 

CREATE CLOCK STOP *R01 1/82' 

CHECK QUEUED INTERRUPTS 

WRITE MEHOEY DATA TO WCS 

DECREBEST WCS POINTER 

DECEEHEHT COUNT 

C0NTI8UE IF HOT DOSE. 



32316550 
323165'!3 
323165^0 
323165»0 
32316590 
32316600 
32316610 
32316620 
32316630 
323166*0 
32316650 

32316670 
32316680 
32316690 
32316""J0 
323167 10 
32316720 
32316730 
32316740 
32316750 



323167-'C 
323167B0 
32316750 
32316800 
32316810 
32316820 
32316830 
32316840 
32316850 
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0000 


03DB 




03DB 


3FC0 


OBFO 


03DC 


006C 


0C38 


03DD 


005C 


0058 


03DE 


006C 


0088 


03DF 


0865 


OOCC 


0000 


03E0 




03E0 


OFCO 


0C20 


03E1 


006C 


0C8S 


03E2 


006C 


0098 


03E3 


006C 


0088 


OSEt 


0869 


OOCC 



1687 
1683 
1689 
1690 
1691 
1692 

169U 
1695 
1696 
1697 
1698 
1699 



PB 



PPR 



SQO 


* 


BF 


C01!S,III!fTA,DR2 


EXH 


NULL,YD,COK>! 


L 


KULL,MDR,CCK?! 


L 


KULL,YD,CCKK 


ACKO 


SDE,D2 


EQU 


* 


BF 


CC«M,IIIHT 


EXH 


SCIL,YD,CO«S 


L 


HULL,YS,C0K8 


L 


SaLL,YD,CCK!! 


ACKO 


YS,D2 



EHTEEED VIA DF0B1 



* 62 * 32316B70 



BFAKCH: ILLEGAL. FETCH RESIDUAL. 323168S0 

COMMAND FROK YD 32316890 

OLD RESIDUAL FROM HERORY 32316900 

NEW DATA FROB YD 32316910 

NEW RESIDUAL; VECTOR TO STK.D2. 32316920 

EHTERED VIA DR0H1 * 32 * 323169tt0 

BRANCH: ILLEGAL. 32316O50 

COSKAHD FEOK YD 32316960 

OLD RESIDUAL FEOH YS 32316970 

NEW DATA FROM YD 32316980 

NEW RESIDUAL TO YS; EXIT. 323169O0 
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P>GE "3 



13:37:40 



01/20/82 



FR 


EE SPACE 


03E5 






03S5 






03S5 


0000 


0000 


03F6 


0000 


0000 


03E7 


0000 


0000 


03E8 


0000 


0000 


03E9 


0000 


0000 


03KA 


0000 


0000 


03E3 


0000 


0000 


03EC 


0000 


0000 


03ED 


0000 


0000 


03ES 


0000 


OOOQ 


03EF 


0000 


0000 


03F0 


0000 


0000 


03F1 


0000 


0000 


03F2 


0000 


0000 


03F3 


0000 


0000 


03F4 


0000 


0000 


03F5 


0000 


0000 


03F6 


0000 


cooo 


03F7 


0000 


0000 


03F8 


0000 


0000 


03F9 


0000 


0000 


03FA 


0000 


0000 


03FB 


0000 


0000 


03FC 


0000 


0000 


03FD 


0000 


0000 


03FE 


0000 


0000 


03FF 


0000 


OOGO 



1701 
1702 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1703 
1701* 



IFF 


■UOO'-* 


DO 


•«00'-* 


DC 


FEEEHCBD 


DC 


FBEEWOED 


DC 


FBEEWOBD 


DC 


FBEEWOED 


DC 


FBEEWOBD 


DC 


FBEEWOED 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FBEEWOED 


DC 


FBEEWOBD 


DC 


FBEEWOED 


DC 


FEEEVOBD 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FBFEWCRD 


DC 


FBEEWOBD 


DC 


FSEEWOED 


DC 


FBEEWOED 


DC 


FBEEWOED 


DC 


FBEEWOED 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FBEEWOBD 


DC 


FSEEWORD 


DC 


FEEEWOBD 


ESDC 





32317010 
32317020 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
32317030 
3231-'030 
32317030 
32317030 
32317030 
32317040 
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ASCII COHSOLE SDPPOET 

0000 0010 
0000 0011 
0000 0021 
0000 0023 
0000 OOEE 



0000 003C 
0000 003E 



0000 0400 

OtOO 5E02 OFCO 



0000 


0401 




0401 


506C 


OOEB 


0402 


006A 


3002 


0403 


5CC0 


0780 


oaoi» 


0062 


3010 


0405 


00-50 


0024 


0406 


0062 


30EE 


0407 


006D 


0022 


0408 


0063 


8003 


0409 


0066 


8026 


040A 


0062 


8021 


040B 


006D 


0022 


040C 


006B 


8003 


040D 


0065 


8DFF 


040E 


006C 


00C1 


040F 


606C 


0179 


0410 


0CC8 


4DC0 


0411 


006C 


0170 


0412 


OOSF 


00C2 


0413 


0E40 


4100 


0414 


0062 


801 1 


0415 


006D 


0024 


0416 


0062 


3023 


0417 


0060 


0022 



1706 
1707 
1708 
1703 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 

1719 
1720 

1722 

1723 

1724 

1725 

1726 

1727 

1728 

1729 

1730 

1731 

1732 

1733 

1734 

1735 

1736 

1731 

1738 

1739 

1740 

1741 

1742 

1743 

1744 

1745 

1746 

1747 



INDSV 

OUTDEV 

IHC3D 

OUTCSD 

FHTCllD 



PKQKPTC 
SSGLC 



EQU 
ECU 
EQU 
EQU 
EQU 



EQU 
EQU 



'10' 
'11* 
,2V 

'23' 

■EE' 



C'<' 



FDX EECEIVEE 

FDX TRAHSHITTEE 

DTE, BEAD 

DTE, WEITE 

ASYNCHEONOUS IFTEEFACE FOEMAT CMD 

FAST CLK, 7 DATA BITS, 2 STOP BITS 

EVEN PARITY. 
PROMPT CHARACTF9 
SIHGIE-STEP CHARACTER 



MDRtS 
YDI = 



R = ACCOKULATOE; HRO = I/O CHAEACTEE; 
DIGIT COUNTER FOR "PRNTSEG" 



BBK 



CATS 

CONSER 



EQU * 

LINK HINUSLES,EHACLK 



ENTERED VIA DRCHI 
GET UNIKCBEMESTED LOC 



88 



EQU 



LI 
BT 
LI 

ADES 
LI 
OC 
LI 
LI 
LI 
OC 
LI 
LI 
ED 
L 

BT 
L 

SS 
BF 
LI 

ADES 
LI 
OC 
* FULL-DUPLEX 



C0NS.1 



NULL,YSI,ENACLK+RCA 

YDI, 2 

PPF,PHEDWN,ENACLK 
ME2,INDEV 
M R2 

»!E2,FMTC;!D 
HR2 

CNTR,3 
WAR, •28' 
BB2,IHCMD 
HE2 

CHTR,3 

(IDE, 'FF', EEL 
NULL 

NULL, NULL, PW4+YDFF 
PPF+CATN,PPFCHK 
NULL, HULL 
FLE 

CCONS.I 
ME2, OUTDEV 
(fB2 

HE2,0UTCHD 
HE2 
DEVICE IS ASSUHED. 



ENTEEED VIA IVOA OE THRU COLDSTRT 
TN ENSURE XOP UNLOADED FOE RXBX, 
ENABLE CLOCKS, RESET CATN. 
LOAD YDI FOE YDFF FUNCTION 
BRANCH: POWER GONE. 

ADDRESS INPUT DEVICE 

SET BAUD RATE £ FORHAT 

ACCONSOIE STATUS); DELAY. 

COMMAND BEAD MODE 

SET NEGATIVE FLAG 

DUMMY READ TO SET BSY 

RESET MVF, SET "IK CONSER' FLAG 

BRANCH: POWER FAIL OB HALT/PUN 

(FOR DECM COMPATIBILITY) 

GET INPUT DEVICE STATUS 

WAIT FOR BSY = 1 

ADDRESS OUTPUT DEVICE 

COMMAND WRITE MODE 



323170';0 
32317070 
32317080 
32317000 
32317100 
,32317110 
32317120 
3231''130 
32317140 
32317150 
32317160 
32317170 

323171Q0 
32317200 

32317220 
32317230 
32317240 
32317250 
323172';C 
32317270 
32317280 
32317290 
32317300 
32317310 
32317320 
3231"'330 
32317340 
32317350 
323173'^0 
32317370 
32317380 
32317390 
32317400 
32317410 
32317420 
32317430 
32317440 
32317450 
32317460 
32317470 



0418 


OE02 


4850 


0419 


007E 


7000 


041A 


0E02 


4710 


041B 


006E 


0040 


041C 


0E02 


4710 


041D 


OE02 


4340 



1749 ENTRY 



LINK CSLF 



1751 SHOWPSW L SE,PSH 

1752 LINK PENTEEG6 

1754 SHOWLOC I SB, LOC 

1755 LINK PENTEEG6 

1756 * 

1757 NEXTHEQ LINK PROMPT 



DO CARRIAGE RETUHS, LINE FEED 

WILL PRIST PSW 
FEINT PSH VALUE 

WILL PBIHT LOC 
PRINT LOC VALUE 

SHOW PROMPT, READ 1ST CHAR 



32317490 

32317510 
32317520 

32317540 

3231755C 
32317560 
32317570 
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OtlE 


001C 


803C 


OKIF 


0E18 


4DB0 


0120 


001C 


a03E 


0lt21 


0E18 


4D9B 


0422 


001C 


8040 


oa23 


0S13 


4980 


01*24 


001C 


802B 


0425 


0E18 


4930 


0426 


001C 


B02D 


0427 


0Eie 


4A90 


0428 


001C 


8052 


0429 


0E16 


4AC0 


042A 


001C 


8046 


042B 


0S13 


4B40 


04 2C 


001C 


3044 


042D 


0E18 


4BF0 


042E 


001C 


8050 


042F 


0S18 


4CE0 


0430 


0E02 


4850 


0431 


0060 


803F 


0432 


0E02 


48C0 


0433 


OEOO 


41D0 


0434 


006E 


OOEO 


0435 


OE02 


485D 


0436 


0060 


803C 


0437 


0E02 


48C0 


0438 


006C 


OODE 



1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
•1 -7-Tn 

1771 
177 2 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1733 
1784 
1785 
1736 
1787 
1788 
1789 



DECODE 



Qossm 



PAGE 



SI NULL, MHO, PROBPTC 

BF G+L,IS.PHHPT 

SI NULL,HSO,SNGLC 

BF G+L,IS.SSG1C,ECATN 

SI snLi,HBO,c'a" 

BF G+I,IS.AT 

SI NULL,HEO,C'+' 

BF G+L,IS.PinS 

SI SULL,HSO,C*-* 

BF G+L,IS.HIB1IS 

SI HULL, HBO, C'E' 

BF G+L.-IS-B 

SI NULL, HBO, C'F' 

BF G+1,IS.F 

SI NULL,BSO,C'D' 

BF G+L,IS.D 

SI HULL,M?0,C'P' 

BF G+L,IS.P 

LINK CELF 

LI HBO,C'?' 

LINK OUTCHE 

B NEXTREQ 



13:37:43 



01/20/82 



* DISPLAY PEOaPT 
PROMPT L SB,LR 

LINK CELF,BFAULT 

LI KB0,PB0KPTC 

LINK OUTCHB 

L MnLL,SE,LLTNK 



CHABACTES = PBOHPTC ? 
3BANCH: TES. 
CHARACTEE = SNGLC ? 
BRANCH: TES. 
CHAEACTEB = 3 ? 
BRANCH: YES. 
CHABACTES = + ? 
BRANCH: YES. 
CHSHACTER = - 7 
BRANCH: YES- 
CHASACTEB = R ? 
BRANCH: YES. 
CHAEACTEB = F ? 
BBANCH: YES. 
CHAEACTEB = D ? 
BBANCH: YES. 
CHAEACTEB = P ? 
BBANCH: YES. 

QUESTION INPUT DATA VALIDITY 
GET NEXT BEQUEST 



SAVE LINK 

BESET HAT, HPE, BOUND FAULTS, 

PBOHPT CHAEACTEB 



BESTOEE LINK 
RETURNS YIA LINK 



32317590 

32317600 

32317610 

32317620 

32317630 

32317640 

32317650 

32317660 

32317670 

32317680 

32317690 

32317700 

32317710 

32317720 

32317730 

32317740 

323177 50 

32317760 

32317770 

32317780 

32317790 

32317800 

32317810 

32317820 

32317830 

32317840 

32317850 

32317360 

32317870 

32317880 

32317890 



0439 


0062 


8010 


043A 


005D 


0024 


043E 


006F 


OOCA 


043C 


0CC8 


4DCB 



043D 


0C40 


43B1 


043E 


0060 


00C1 


043F 


005F 


00C2 


0440 


0E40 


43F0 


0441 


0062 


8011 


0442 


006D 


0024 


0443 


006F 


90C2 


0444 


0C40 


«tt3G 


0445 


006D 


0001 


0446 


006F 


00C2 


0447 


0C40 


8460 



1791 

1792 

1793 

1794 

1795 

1796 

1797 

1798 

1799 

1800 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

1810 

1811 



* READ 
IHCHE 

IN. 2 



CHARACT 
LI 

ADBS 
SSIB 
BT 



BT 

ED 

SS 

BF 

LI 

ADES 

SS 

BT 

HD 

SS 

BT 



ES FSOH CONSOLE DEVICE 
HE2,INDEV 

HE2 ADDEESS INPUT DEVICE 

FIE SENSE STATUS, PEE TEST STEAP 

CATN+PPF,PPFCHK,ECATN IF BAD-STATUS HANG 

FROH INPUT DEVICE, DEPEESSING THE 
RUN SWITCH CAUSES THE PROCESSOR 
TO EHTEE THE RUN HODE AT THE 
ADDRESS SPECIFIED BY LOC. 
2,CYD£SWA VAIT FOB INPUT. 
INPUT CHAEACTEB 



CIN 

HBO 

FLE 

C,*-1 

ME2,0UTDKV 

HB2 

FLE 

C,*-1 

HBO 

FLE 

C,*-1 



'(JAIT FOR BSY = 1 

ADDEESS OUTPUT DEVICE 

HAIT FOB SOT BUSY 

ECHO BECEITED CHAEACTEB 

HAIT FOE KOT BUSY 



32317910 
32317920 
32317930 
32317940 
32317950 
32317960 
32317970 
32317980 
32317990 
32318000 
32318010 
32318020 
32318030 
32318040 
32318050 
32318060 
32318070 
32318080 
32318090 
32318100 
32318110 
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041(8 


0020 


807F 


0l*it9 


001C 


8020 


01>«A 


0E18 


4390 


0UU3 


001C 


8060 


0«itC 


0C10 


44i?0 


oauD 


0063 


8020 


omtE 


0010 


3000 


OttitF 


004C 


a05F 


0450 


0E18 


4530 


0451 


004C 


8008 


0452 


0C19 


OOEO 


0000 


0453 




0453 


006B 


8004 


0454 


0065 


0E5C 


0455 


OEOO 


4390 


0456 


0051 


OOEO 


0457 


0E02 


4340 


0458 


001C 


803D 


0459 


0C13 


41E0 


045A 


006C 


001E 



045B 


005E 


0170 


045C 


0065 


0170 


045D 


0061 


OOEO 


045E 


0E02 


4390 


045F 


006C 


001E 


0460 


004C 


800D 


0461 


0E19 


OOEO 


0462 


0063 


8030 


0463 


0010 


3000 


0464 


0C40 


4300 


0465 


001C 


8009 


0466 


0E40 


46D0 


0467 


0063 


80C7 


0468 


0010 


3000 


0469 


001C 


8010 


046A 


0E10 


4300 


046B 


001C 


8009 


046C 


0E40 


4300 


046D 


005B 


3004 


046E 


0055 


0A5C 


046F 


003E 


6000 


0470 


OEOO 


45E0 



1812 






HI 


HE0,MR0,'7F' 


1813 






SI 


NULL,»R0,C" • 


1314 






BF 


G+L,INCHR 


1815 






SI 


NULL,HR0,*60' 


1B16 






3T 


G, IF. DELE 


1817 






LI 


MB3,'20' 


1818 






S 


«R0,SR3,HR0 


1819 


IF 


.DELE 


XI 


NULL,I!R0,'5F' 


1820 






BF 


G+L,IS.DELE 


1821 






XI 


NULL,KR0,'08' 


1322 






RETST 


G+L 


1323 


IS 


.DELE 


SQU 


* 


1824 






LI 


CNTR,4 


1825 






SEL 


WDR,HDa,DHSHFT 


1826 






B 


INCHS 


1828 


TRYHOD 


L 


«B1,LH 


1829 






LINK 


PROMPT 


1830 






SI 


NULL,MRO,C'=' 


1831 






31 


G+L, DECODE 


1832 






L 


SULL,MR1,LLINK 


1833 


* 








1835 


* 


ACCUMULATE HEXADECIMAL INPUT 


1836 


* 


USES 


CHAINED 


(MDB:SR) AS 64-BIT 


1837 


ACCUS 


T 


SB, NULL 


1838 






L 


5DE,NULL 


1839 






L 


BEIrLR 


1840 


ACCUH1 


LINK 


INCHR 


1341 






L 


NULL,BR1,LLIKK 


1842 






XI 


NULL, MHO, -OD' 


1843 






RETNI 


• G+L 


1844 






LI 


«E3,'30' 


1845 






S 


SE0,KR3,BR0 


1346 






3T 


CQUESTN 


1847 






SI 


HULI,MR0,'09' 


1848 






BF 


C,HEX 


1849 






LI 


BR3,*07' 


1850 






S 


MS0,BR3,HR0 


1851 






SI 


NOLL,BR0,'1O' 


1852 






BF 


CQUESTN 


1853 






SI 


NULL, MHO, '09' 


1854 






BF 


CQUESTN 


1855 


HEX 


LI 


CNTR,4 


1856 






SLL 


aDR,HDR,DWSHFT 


1857 









SR,SE,BHO 


1858 






B 


Accuai 



BASK TO 7-BITS 
BLANK/SPACE ? 
BRANCH: YES; IGNORE. 
LOWER CASE ASCII ? 
BRANCH: NO. 

YES. CONVERT TO UPPER CASE. 

BACK ARBOW/DNDERLINE/DELFTE ? 

BRANCH: YES. 

BACKSPACE ? 

RETURN IF NOT (S08BAI EXIT). 

BACKSPACE, CTRL-H, 3ACKABH0W, DELETE 

SHIFT NUMBER IN (3D5:SR) EIGHT 4 
TRY AGAIN 



READ 1ST CHAR 



SAVE LINK 
SHOW PROMPT, 
EQUAL SIGN ? 
BRANCH; NO. 
BESTORE LINK 
HETUBNS VIA LINK 



ACCUBULATOR 
CLEAR ACCUBULATOR 

SAVE LINK 

RESTORE LINK 

CARRIAGE RETURN ENTEBED ? 

BRANCH: YES, RETURN TC CALLER. 

KEY LESS THAN A 75R0 ? 
BRANCH: NOT HEXADECIMAL INPUT 
- 9 ? 
BRANCH: YES. 



BRANCH: NO. 

CHECK FURTHER - 

SPECIAL CHAR NOT RECOGNIZED. 

SHIFT ACCUBULATOR L 5FT 4 BITS 
APPEND HEH DIGIT 

TSl at A i 1/A»a J. A 



32318120 
3231813C 
32318140 
323181'^0 
32318160 
32318170 
32318180 
32318190 
323182C0 
32318210 
32318220 
32318230 
32318240 
32318250 
32318260 

32318280 
32318290 

32318300 
32318310 
32318320 
32318330 



323183?0 

32318360 

32318370 

32318380 

323183'50 

323184C0 

32318410 

32318420 

32318430 

32318440 

32318450 

32318460 

32318470 

32318480 

32318490 

32318500 

32318510 

32318520 

32318530 

32318540 

32318550 

32318560 

323185''0 

32318580 
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ASCII COSSOIE SDFPOET 



0U71 


006A 


8006 


0472 


OEOO 


4740 


01*73 


006A 


8008 


0474 


0061 


OOEO 


0475 


0050 


00D3 


0476 


0D83 


4810 


0477 


0052 


OAAO 


0478 


006B 


0A20 


0479 


0060 


OEOO 


047A 


0020 


SOOF 


047B 


0000 


3030 


047C 


001C 


S03A 


047D 


0C10 


47F0 


047E 


0000 


8007 


047F 


0E02 


48C0 


0480 


OEOO 


4750 


0481 


0060 


8020 


0482 


0E02 


48C0 


0483 


005C 


001E 


0484 


0E01 


OOEO 



1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

187 8 

1879 

1880 

1881 

1882 



* PRIST 
PENTREGe 

PRtJTREG? 

PENTRSG 

PEEG.O 



PREG.05 

PREG.1 
PREG.2 



REGISTER COHTSHTS 
r0I,6 
PRBTEEG 
YDI,8 
HR1,IE 
SB0,S3,yDH1 
YDC,PEEG.2 
HE2,TDI 
CSTB,HB2 
UECHSO 



SII 

«7T T 

?3L 



51 
A I 

5T 

LISK 



HKO,HHO,'0F' 

JIEO,KaO,"30* 

SD11,H?.0,*3A' 

G, PREG.1 

HR0,BHO,*07' 

OUTCHS 

PEEG.O 



II BRO,C' • 

IIHK 0UTCH3 

L M0LL,HE1,LI.ISK 

SETS 



SAVE LIHK 

DECS28ENT DIGIT COOHT 

BRANCH: ML TIGITS PRIHTED. 

SET UP COOHTEE, 

SHIFT HIGH-OEDER DIGIT 

TO HBO B28:31. 

(NO SHIFT IF CNTE = 0) 

EXTRACT HEXADECIMAL DIGIT; 

CONVERT TO ASCII. 

# 0-9 ? 

3EANCH: YES. 

« A-F. 

COHTINDE 



OUTPUT A SPACE 
RESTORE LIHK 
HETOEN 



32318650 

32318610 

32318620 

32318630 

32318^40 

3231S660 

32318660 

32318'''0 

32318680 

32318690 

32318T00 

32318'' ■'0 

32313*^20 

32318730 

32318790 

32318760 

32318760 

32318770 

32318750 

32318790 

32318800 

32318810 

32318820 



0485 


0060 


800A 


0486 


0065 


OOEO 


0487 


0E02 


48C0 


0488 


0060 


SOOD 


0489 


0E02 


48C0 


04BA 


006C 


005E 


048B 


0E01 


OOEO 



048C 


0062 


3011 


4 8D 


006D 


0024 


048E 


006F 


0OC2 


048F 


0CC8 


4DC0 


0490 


0C40 


48E0 


0491 


006D 


0001 


0492 


006F 


0OC2 


0493 


0C40 


4920 


0494 


006D 


0171 


0495 


006F 


0OC2 


0496 


0C40 


4950 


0497 


0E01 


OOEO 



1884 
1885 
1386 
1887 
1888 
1889 
1890 
1391 



1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 



* PERFOB* CARRIAGE RETURN/LIU 

CRLF II ME0,'OA' 

I EDE,LS 
LISK ODTCHB 

II SEOf'OD' 
•-KK OUTCHB 

L SDLL,HDR,LLISK 

BITS 



* OUTPUT CHAEACTEE TO CONSOLE 
OUTCHR 



0UT.1 



TWT iri=?'5 



' T 


MR2,00TDEV 


AESS 


HE2 


SS 


FLB 


3T 


catn+ppf,ppfc--;k 


BT 


COUT.I 


iD 


HRO 


SS 


FLB 


3T 


c,*-i 


s: 


NOLL 


SS 


FLE 




C,*-1 



?ETH 



0498 0E02 45B0 

0499 0064 OODO 
049A OEOO 49D0 



1907 * BODIFT LOCATION CODSTEB 

1908 IS. AT IISK ACCUH 

1909 1 LOCSB 

1910 B IS.PLO 



LINE FEED 
SAVE LINK 

CAEEIAGE RETURN 

FESTOEE LINK 
RETURN 



ADDRESS OUTPUT DEVICE 

UUST BETEY IF BAE STATUS 
WAIT FOE NOT BUSY 
OUTPUT CHARACTER 

WAIT FOE NOT BUSY 
OUTPUT NULL 



-.JAIT FOB SOT BUSY 
RETURN TO CALLER 



GO GET DATA 

UPDATE LOC 

ENTER COHHON EOUTIRE. 



32318SS0 
32318850 
32318»50 
32313?''0 
32318890 
32318550 
32318200 
323180-'0 



32318=30 
32318S40 
32318=60 
32318360 
32318970 
32318980 
323189''0 
323190rC 
32319C10 
32319??0 
32319030 
32319000 
32319050 



32319C"'0 
323190S0 
32319C90 
32319100 
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01t9B 


006E 0040 


049C 


0004 E002 


otgD 


5S02 485D 


0U9E 


006S 0040 


0lt9F 


0E02 4710 


OKAO 


0066 0040 


OUftI 


BOSA 8004 


04A2 


006E 0850 


04A3 


5EB2 4740 


OUA« 


0EB2 4560 


0iiA5 


0065 OODO 


0aR6 


3EB0 4930 


04A7 


5EA0 401D 


04A8 


AEOO 401D 


04A9 


006E 8002 


OUAA 


0014 6040 


OtAB 


OEOO 49D0 


04 AC 


0E02 45B0 


04RD 


006A OODF 


QUAE 


006E 0080 


OUAF 


0E02 4850 


04B0 


0E02 4730 


04B1 


0E02 4560 


04B2 


0069 OODO 


04B3 


OEOO 4B10 


04B4 


0?90 4300 


04B6 


0E02 45B0 


04B6 


006A OEDO 


04B7 


006A OAAF 


04B8 


011E 0070 


04B9 


OE02 4850 


04BA 


0E02 4730 


04BB 


0E02 4560 


04BC 


006A OOBO 


04BD 


012C OODA 


04 BE 


OHOO 43B0 



1912 


* 


PROCEED TO NEXT CELL 


1913 


IS 


.PLDS 


L 


SB, IOC 


1914 






AI 


L0C,SR,2 


1915 


IS 


.PLO 


LINK 


CRLF,EFAUIT- 


1916 






L 


SB,LOC 


1917 






LINK 


PBHTEEG6 


1918 






L 


KAR.LOC 


1919 






LI 


YDI,4,DR2 


1920 






LHI 


SE,«D5 


1921 






LINKF 


aAT+HPE,?RS' 


1922 






LINKF 


MAT+MPE,TBY 


1923 






L 


HD8,SE 


1924 






BF 


BAT+HPE.IS. 


1925 






BF 


SATrCONSEE, 


1926 






E 


C0NSER,P32+ 



COPY IOC 
INCREMENT BY 2 



-ENACLK 



MOVE LOC TO PRINT REGISTER 

DISPLAY UPDATED LOC 

READ CONTENTS OF CDEEENT CELL 

SET DIGIT COUNT = 4 

COPY TO ACCUHULATOR 
TREG, ENACLK DISPLAY MEMORY HALFWORD 
HOD SEE IF USER HANTS CHANGE 

STORE IN MEMORY 
PL0S.DW2 OPEN + CELL, DISPLAY IF NO ERROR 
RFAULT+EHACLK 'ABORT' COHSER IF MPE 
■RVAULT OR IF MAT, RESET MAT ERROR. 



1928 * PROCEED TO PREVIOUS CELL 

1929 IS. MINUS LI SE,2 

1930 S LOC, SR, LOC 

1931 B IS. PLO 



1933 



DISPLAY GENERAL REGISTER 



1934 


IS.R 


LINK 


ACCUM 


1935 




L 


YDI,SS,LYSI 


1936 




L 


SH,YD 


1937 




LINK 


CELF 


1938 




LINK 


PRSTEEG8 


1939 


IS.RO 


LINK 


TBYMOD 


1940 




L 


YS,SE 


1941 




B 


IS.RO 


1943 


* DISPLAY SPFP 


EEGISTEE 


1944 


IS.F 


BF 


FPP,QUESTN 


1945 




LINK 


ACCUS 


1946 




SEL 


YDI.SR 


1947 




SLL 


YDI,YDI,LYSI 


1948 




HEE 


SB 


1949 




LINK 


CELF 


1950 




LINK 


PBNTREG8 


1951 


IS.FOO 


LINK 


TEYMOD 


1952 




L 


YDI,YSI 


1953 




LE 


YD,SE,UNSLD 


1954 




B 


IS.FOO 



COPY LOC 

DECREMENT BY 2 

ENTER COMMON ROUTINE. 



GET EEGISTEE NUMBER 

SELECT EEGISTEE 

COPY CONTENTS TO PRINT REGISTEE 

DISPLAY REGISTER 

SEE IF USER WANTS CHANGE 

LOAD HITH NEW DATA 

GET NEXT REQUEST. 



BEANCH: NO FLOATING POINT.. 

GET EEGISTEE NUMBER 

FORCE REGISTEE SELECT EVEN 

AND BEAD IT. 

SHOW REGISTER CONTENTS 
SEE IF USEE WANTS CHANGE 
EESELECT REGISTER 
LOAD REGISTEE, UHHOPSALIZED 



32319120 
32319130 
32319140 
32319150 
32319160 
32319170 
32319180 
32319190 
32319200 
32319210 
32319220 
32319230 
32319240 
32319250 
32319260 

32319280 
32319290 
32319300 
32319310 

32319330 
32319340 
32319350 
32319360 
32319370 
32319380 
32319390 
32319400 
32319410 

32319430 
32319440 
32319450 
32319460 
32319470 
32319480 
32319490 
32319500 
32319510 
32319520 
32319530 
32319540 
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asc 


;il C0MSO15 3UPF0ET 


OUBF 


0F90 4300 


04C0 


0E02 45BC 


0HC1 


006A o=;do 


0HC2 


006A OAAF 


04C3 


021S 0070 


04Clt 


0E02 4852 


04C5 


0215 007G 


0HC6 


0S02 473C 


oac7 


006E 0050 


04C8 


0E02 4730 


0UC9 


0£02 4560 


OUCA 


006A OOSO 


04CB 


020C 0050 


OltCC 


022C OODi 


04CD 


OEOO 4C90 


OtCE 


0E02 4390 


04CF 


004C 800D 


0400 


0C13 4300 


0UD1 


0E02 4850 


0HD2 


007E 7000 


oaD3 


0E02 471C 


04D4 


006E 0040 


0«D5 


0FO2 471C 


0liD6 


0E02 456C 


0UD7 


00E7 OOCC 


0l*D8 


OEOO 41gC 


04D9 


006A 8006 


04DA 


OEOO 4DC9 


0000 


04D3 


04DB 


OE02 4852 


0000 


04DC 


04DC 


5CC0 0782 


04DD 


005C ooeo 


OUDE 


0066 802S 


OKDF 


0020 F4ee 


014E0 


00C7 700Q 


04E1 


0065 0170 


0l*E2 


6S00 0130 



1956 


* DISPLAY DPFP 


REGISTER 


1957 


IS.D 


BF 


FFF,QOESTN 


1958 




LINK 


Accnn 


1959 




SRL 


YDI,SR 


1960 




SLL 


YDI,TDI,LySI 


1961 




BRD 


SB 


1962 




LIHK 


CBLF,YDP1 


1963 




RED 


HDB 


1964 




LINK 


PBNTEEG8 


1965 




L 


SE,HDE 


1966 




LINK 


PRHTREGS 


1967 


IS.DOO 


LIHK 


TEY?!OD 


1968 




L 


YDI,YSI 


1969 




LW 


YD.BDR 


1970 




LD 


YD,SE,UNNLD 


1971 




B 


IS.DOO 


1973 


* MODIFY 


PSW 




1974 


IS.P 


LINK 


IHCHR 


1975 




XI 


NOLL,MRO,'CD 


1976 




BT 


G+L,QDESTN 


1977 




LINK 


CHLF 


1978 




L 


SR,PSW 


1979 




LINK 


PBNTSEG6 


1980 




L 


SB, LOG 


1981 




LINK 


PSNTREG6 


1982 




LINK 


TEYMOD 


1983 




L 


PSV,SR,JAH 


1984 




B 


ENTRY 



1986 * SINGLE-STEP ONE INSTROCTICS 

1987 IS.SS5IC LI YDI,6 

1938 B PFFCHK,YDFF 



1990 * ESTEB BUN HODE 



1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 



IS.FBMPT 
PPFCHS 



EQU 

LINK 

EQU 

BT 

L 

LI 

NI 

X 

L 



CRLF.RCATS 



BRANCH: NO FLOATING POINT. 

GET REGISTEB NUHBER 

FORCE REGISTER SELECT EVEN 

READ HIGH HALF 

SAVE LOW HALF IN nViR 

SHOH HIGH HALF 

BETEIEVE LOW HALF 

SHOW LOW HALF 

SEE IF USEE WANTS CHANGE 

DESELECT REGISTER 

LOAD HIGH 

LOAD LOW HALF, DSNCEHALIZED 

GET NEXT EEQUEST. 



GET NEXT CHARACTER 
CARRIAGE RETDBN ? 
BRANCH: NO. 



DISPLAY PSW 

DISPLAY LOC 

SEE IF DSER WANTS CHANGE 

UPDATE PSW 

SHOH NEW PSW, AND LOC. 



SET FOR YDFF FCNCTION 
SET SINGLE-STEP FLIP-FLOP 



KICK DOWN CUEEOB 



PPF,PPF,RFAULT+ENACLK BRANCH: POWER GONE 



NOLL,ZMAR 

11AF,"28' 

KE0,PSW,'80',EXB 

PSW,PSW,KEO,JAH 

11DE,NnLL 

EXIT,PW4 



ENSURE ZHAR UNLOADED IF FAULT 
A(CONS0LE STATUS) 
BESET WAIT BIT 

SET STATUS WORD TO ZERO 
OPEN THE GATES OF HELL. 



32319560 
32319570 
32319=80 
32319590 
32319600 
32319'^10 
32319620 
32319630 
323''9640 
32319650 
32319660 
32319670 
32319630 
32319690 
32319700 
32319710 

32319730 
32319740 
32319750 
32319760 
32319770 
323197<30 
32319790 
32319800 
32319810 
32319820 
32319830 
32319840 

32319860 
323198'70 
323198P0 

32319900 
32319910 
32319920 
32319930 
32319940 
32319950 
32319960 
32319970 
32319980 
32319990 
323200CO 
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PRITILEGED SYSTEM FOHCTION (PSF) 



0000 


04S3 




0UE3 


0063 


30E0 


04E4 


0033 


30A0 


0UE5 


006F 


003E 


04E6 


0E41 


00E1 


OUE? 


OC38 


0C20 


0HE8 


006A 


8002 


OIES 


085C 


0059 


0000 


Oi»EA 




0«EA 


0036 


D002 


OaEB 


C06A 


OOBO 


OHEC 


OOEC 


0552 


OitED 


D068 


0850 


0000 


OUES 




Ql>EE 


0073 


7003 


OtEF 


0062 


0080 


04FO 


0065 


0082 


0UF1 


701(0 


7054 


0ltF2 


0065 


0082 


OltF3 


7020 


80F0 


OUFti 


0047 


7004 


01tF5 


0E02 


3684 


0«(F6 


00E7 


0030 


04F7 


002C 


AC02 


0aF8 


0C1A 


51D1 


0aF9 


002C 


AC04 


04FA 


DE18 


4FB0 


04FB 


DD92 


5771 


04FC 


OEOO 


58F1 



2002 PSF 

2003 

2004 

2005 

2006 

2007 

2009 BBVF 

2010 * 



2012 
2013 

2015 
2016 
2017 
2018 
2019 

2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 



LSTD1 



EEL 



STPS 



EQU 
LI 

L 



SE3,PSFTAB 

«E3,8E3,YDI 

FLH,HH3,L1INK 



EETNF C,CYD£SWA 
BT V+G+ljIIIST 



LI YDI,2 



N0LL,MDS,YDFF+D2 



STPS1 



EQU 


* 


01 


KAB,YS,'02' 


L 


YDI,YSI,EEL 


EXT 


NULL,MDR,JA!!+YDP1 


LHL 


YD,5DR,IP. 


EQU 


* 


L 


ME3,PSW,YDK1 


L 


HE2,YD 


L 


J!DB,YD,TDP1 


X 


KR0,PSH,SDE,DW«+I4 


L 


HDH,YD,YDP1 


HI 


HRC,KR0,'FO',DH4 


X 


PSW,?Sa,l!E0,I4 


LINK 


STE.EHT,I4 


L 


PSW,gH3,J«B 


HI 


HDIL,HR2,'02',EXH 


LIHKT 


G+L,STH71,CYD£SWA 


HI 


H0LL,HB2,*04',EXH 


BF 


G+L,STPS1,IE 


LIHKT 


FPF,ST!!E.ENT,CYD£.SW 


B 


STSD.CYDCSKA 



EHTEESD VIA DE0H1 * !)F * 32320020 

BASE ADDSESS OF BRANCH TABLE 32320030 

ADD CODE 32320040 

BRANCH ADDRESS; TEST SUBFUHCTION: 32320050 

BRANCH: CODES 0-7 OK. 323200^0 

ILLEGAL SDBFUHCTIOS. 32320070 

CODE 8 - RESET «E« VOLTAGE FAILURE 32320090 
FALL THECUGH LSTD1 FOR YDFF FDRCTIOS. 32320100 

LOAD DATA FOE LSSTD, LPSTD FUNCTION 32320120 

VECTOR TO EXIT. 32320130 

CODE - READ ERROR LOGGER 32320150 

'ERROR LOGGER ADDRESS' OH HW BOUND 32320160 

READ ERROR LOGGER 32320170 

STATUS TEST IS OH HDR BIT 15 32320180 

E2+1 = LOGGER DATA; EXIT, CC SET. 32320190 

CODE 3 - SAVE PROCESS STATE 32320210 

COPY PSH, POINT ai4. 32320230 

COPY PROCESS PSW FEOS R14 32320230 

STORE PROCESS PSW, POINT R15 32320240 

WILL SELECT USEE REGISTER SET 32320250 

STORE PROCESS-OLD-LCC, POINT PO 32320260 

OHLY THESE BITS CHAHGE - 32320270 

SELECT USER REGISTER SET. 323202S'0 

STORE GENERAL REGISTER SET 3+12 32320290 

FESTORE ENTRY PSW 32320300 

IHTEBBOPTIBLE STATE EXISTS ? ' 32320310 

BRANCH: YES. 32320320 

FLOATIHG POINT LEGAL 7 32320330 

BRANCH: YES. ELSE, EXIT. 32320340 

A+IR BRAHCH: FPP EQniPPED. 32320350 

STORE DPFP REGISTER SET 32320360 



0000 


04FD 




04FD 


0063 


0054 


04FE 


0040 


7034 


04FF 


0020 


80F0 


0500 


0047 


7000 


0501 


FE02 


3274 


0502 


002C 


BC02 


0503 


0E18 


5050 


0504 


FE02 


5194 


0505 


002C 


BC04 


0506 


0C18 


5090 


0507 


0D92 


57D1 


0508 


0D92 


59E1 


0509 


0006 


S004 


050A 


F06E 


0034 


050B 


F060 


0050 



2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 



LDPS 



LDPSO 



LDPS1 



EQU * 

L aE3,aDR,I4 

X HE0,PSW,HE3,I4 

HI HEO,i!RO,'FO' 

X PSH,PSW,HRO 

LINK LH.SKT,DR4+I4 

MI HnLL,HR3,'02',EXH 

BF G+L, LDPSO 

LINK L!!71,D84+I4 

NI HULL,HR3,'04',EXH 

BT G+L,LDPS1 

LIHKT FPF,LHE,ENT,CYD£SUA 

LINKT FPP,L!!D.ENT,CYD£SWA 

AI :!AB,SR,4 

L SR,HR3,DE4+I4 

L IiB0,HDR,DR4 



CODE 4 - LOAD PROCESS STATE 32320380 

SAVE COPY OF PROCESS PS» 32320390 

SELECT USER REGISTER SET, ONLY: 32320400 

EXTRACT REG SELECT FIELD 32320410 

SELECT PSOCESS REGISTER SET 32320420 

LOAD GEHEBAL REGISTERS S+12 32320430 

INTEEBUPTIBLE STATE EXISTS ? 32320440 

BRANCH: KO- 32320450 

LOAD SCRATCHPADS 32320460 

FLOATIHG POINT LEGAL 7 32320470 

BRAHCH: NO. 32320480 

RESTORE SPFP REGISTER SET 32320490 

RESTORE DPFP REGISTER SET 32320500 

POINT TO NEW LCC 3 +4 32320510 
SR = NEW PSW; FETCH LOC, POINT +8 32320520 

HRO = HEW LOC; FETCH PSTD 32320530 
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050C 


006C 


0050 


050D 


002C 


B40i» 


050E 


0E18 


5101 


050F 


006C 


0059 


0510 


0060 


0000 


0511 


DEBO 


1260 


0000 


0512 




0512 


0465 


0082 


0513 


005B 


800F 


05Ut 


7tt55 


0082 


0515 


7E00 


0130 



0000 0516 

0516 006B 800F 

0517 F«68 0052 

0518 D468 0050 



0000 0519 

0519 006B 800F 
051A F468 0052 
051B 0468 0052 
051C 0E01 OOEO 

0000 051D 
051D 0065 0082 
051E 006B 800F 
051F 7065 0082 

0520 7E01 OOEO 



2050 




1 


KOLL,HDE 


2055 




SI 


SULL,HE3,'00*,EXB 


2056 




BF 


G+L,LDPS3,CYD&SHA 


2057 




L 


NDLL,BDS,YDFF 


2058 


LDPS3 


L 


L0C,HE0 


2059 




BF 


HAT+HPE,QTEST,IE 


2060 


* 






2061 


* 






2063 


ISSV 


EQU 


* 


2060 




L 


HDE,AaSyD,YDP1 


2065 




LI 


CN"S,15 


2066 




L 


MDE,AESYD,YDP1+DW0 


2067 




3 


EXIT,DHO 


2069 


ISEST 


EQH 


* 


2070 




LI 


CNTE,15 


2071 




L 


AESYD,HD3,YDP1+DR0 


2072 




L 


ABSYD,HDE,IE 


2070 


LH71 


ECO 


* 


2075 




LI 


CNTE,15 


2076 




L 


AESYD,MDB,YDP1+DS0 


2077 




L 


ABSYD,HDE,YDP1 


2078 




EETH 




2080 


ST871 


EQO 


* 


2081 




L 


HDE,AESYD,YDP1 


2082 




LI 


CHTE,15 


2083 




L 


8DE,ABSYD,DW0+YDP1 


2080 




RETK 


DWO+IO 



ESSOBE DATA READY 

HEW PSW B21 SET ? 

BBASCH: NO. DOH'T LOAD PSTD. 

LOAD PSTD (YDI=0) 

LOAD NEW LOC 

BRANCH: WHOLE LORD SUCCESSFni 

GO LOAD PSW, CO, TEST QUEUE SEEVICE. 

ELSE, TAKE QUEUED FAULT I8TEEEUPT. 

CODE 5 - SAVE IHTERBUPTIBLE STATE 
DATA TO STOEE 

STOEE; EEADY NEXT (AOTO-IO) 
STORE ASS E15, EXIT. 



32320500 
32320550 
32320560 
32320570 
32320580 
32320590 
32320600 
32320610 

32320630 
32320600 
32320^50 
32320660 
32320670 



CODE 6 - EESTCEE INTEEBUPTIBLE STATE 32320690 
STEPS EEQ'D (BEHOEY READIHG) 323207C0 

LOAD DATA, FETCH NEXT (AOTO-IO) 32320710 
LOAD AES B15, EXIT. 32320720 



LOADS 16 SCEATCHPAD REGISTERS 32320700 

STEPS BEQ'D (HEHOEY EEADISG) 32320750 

LOAD DATA, FETCH NEXT (AUTO-IO) 32320760 

LOAD ARS E15, 323207^0 

BETDBN. 32320780 

STOEES 16 SCEATCHPAD REGISTERS 32320800 

DATA TO STORE 32320810 

STEPS REQUIRED 32320820 

STORE, READY NEXT (AUTO-IO) 32320S30 

STOEE ARS E15, BETUBN. 32320800 



HODEl 3230 PEOCESSOH EBUIATCE 05-090E01M3 
FLOATING POIHT INSTSUCTIONS 



0000 0521 

0521 092C 0090 

0000 0522 

0522 013C 0090 

0523 D18F 0070 

0000 0524 

0524 094C 0090 

0000 0525 

0525 095C 0090 

0000 0526 

0526 096C 0090 

0000 0527 

0627 097C 0090 
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0000 


0528 




0528 


0050 


OOAO 


0529 


006fl 


OOBO 


052A 


005E 


OOOF 


052B 


0199 


0070 


052C 


0051 


84FF 


052D 


0023 


1C90 


052E 


0049 


5C30 


052F 


0023 


B47F 


0530 


0061 


8482 


0531 


0012 


1A30 


0532 


0C40 


5420 


0533 


0061 


800A 


053« 


0012 


1420 


0535 


0C08 


5470 


0000 


0536 




0536 


001C 


A004 


0537 


0C40 


5430 


0538 


006B 


0A20 


0539 


0069 


0A9C 


053A 


003F 


7990 


053B 


DC08 


53C0 


053C 


006C 


0A90 


053D 


0E40 


5410 


053E 


0C18 


5430 


053F 


007F 


7000 


0540 


0E08 


5430 


05U1 


D019 


DOOO 


0542 


D0E9 


0170 


0543 


0020 


F001 



2086 


lER 


EQU 


* 


2087 




LE 


YD,yS,D2 


2089 


CER 


EQU 


* 


2090 




CER 


YD,YS 


2091 




RCC 


FLE,IB+JAH 


2093 


AEB 


EQD 


* 


2094 




AE8 


YD,YS,D2 


2096 


SEH 


EQD 


* 


2097 




SER 


YD,YS,D2 


2099 


HES 


EQU 


* 


2100 




aEE 


YD,YS,D2 


2102 


DER 


EQU 


* 


2103 




DER 


YD,YS,D2 


2105 


FXH 


EQD 


* 


2106 




L 


HECYDI 


2107 




L 


YDI,YSI 


2108 




L 


SE,«EO,LYSI 


2109 


* 






2110 




RRE 


YSfJAH 


2111 


FXS.010 


LI 


RE1,'FF',EXB 


2112 




S 


BR3,«R1,YS,EXH 


2113 




X 


YS,YS,HR3,EXH 


2114 




HI 


«R3,HR3,'7F',EXB 


2115 




LI 


HR1,'82',EXB 


2116 




S 


HR2,KR1,!!E3,SLL 


2117 




BT 


C,UNDEFLO 


2118 




LI 


HR1,10 


2119 




S 


HR2,HR1,HR2,EXB 


2120 




BT 


L, EIGHT 


2121 


LEFT 


EQU 


« 


2122 




SI 


B0LL,HR2,4 


2123 




BT 


COVERFLO 


2124 




SLL 


CHTB,MR2 


2125 




SLL 


YS,YS,DWSHFT 


2126 


POTASAY 





FLR,PStf,YS,ELL 


2127 




BT 


L,FXE.25,IB 


2128 


FX8.25 


SLL 


HULL, YE 


2129 




BF 


C,FXE.30 


2130 




BT 


G+L,0VEEFIO 


2131 




L 


FLB,PSH 


2132 




BF 


L.OVESFLO 


2133 


FXR.30 


SI 


YS,YS,0,IR 


2134 


* 






2135 


USDRFLO 


L 


YS,NULL,IR+JAH 


2136 


* 






2137 


OTERFLO 


NI 


HE0,PSW,'01' 


2138 


* 







EHTEEED VIA DE0H1 ' 

LOAD, VECTOR TO EEXIT 

EHTEEED VIA DR0H1 

COHPABE 

SET CC, EXIT (CAN'T IHTBREUPT) 

ENTERED VIA DS0M1 ' 

ADD, VECTOR TO EEXIT 

ENTERED VIA DE0H1 ' 

SUBTBACT, VECTOR TO EEXIT 

EHTEEED VIA DR0H1 < 

MULTIPLY, VECTOE TO EEXIT 

ENTERED VIA DE0H1 " 

DIVIDE, VECTOR TO EEXIT 



EHTEEED VIA DE0B1 
SAVE YDI 



28 * 32320860 
32320870 



29 



32320890 
32320900 
32320910 



2A * 32320930 
32320940 

2B * 32320960 
32320970 



2C 



32320990 
32321000 



2D * 32321020 
32321030 



2S 



AND MAKE SWAP COMPLETE - 

PUT VERY SHALl SUHBER IN SR 

GET VALUE, SET CC G,L 

HASK 

HB3 = SIGHEEXPONENT, FORH OOOOXXOO 

YS = FRACTIOH OHLY. 

BR3 NOW = EXPONENT, FORB OOOOXXOO 

TEST EQUALIZATION: 

fiE2 = EXPONENT DELTA. 

BRANCH: EXPOHEHT UNDERFLOW 

TEST FOE SHIFT: 

BR2 = DIGITS TO SHIFT * 2; 

BRANCH: EXPONENT BETWEEN 41,46. 

TO SHIFT OFF LEFT OF EEGISTEE ? 
BRANCH: YES (49100000 OR GRERTFE) 
FOUR SHIFTS PEE HEX DIGIT" 
SHIFT (YS:SE) BY HEX DIGITS 
POSITIVE, EXPECT POSITIVE ? 
BRANCH: NO; BUST ADJUST. 
EESULT SHIFTED INTO BIT ? 
BRANCH: HO - JUST NEEDS NEGATION. 
BRANCH; CANNOT EEIRESEHT COKPLEBENT 
WAS SUPPOSED TO BE NEGATIVE ? 
BRANCH: NO. POSITIVE OVERFLOW. 
2'S COBPLEBEHT, EXIT. 



EXIT, R1 = CC 



CAPTURE 'L' 
+:00000000 



FLAG FROH CC 
-:00000001 



32321050 
32321050 
32321070 
323210SO 
32321090 
32321100 
32321110 
32321120 
32321110 
32321140 
32321150 
323211*0 
323211-'0 
323211P0 
32321190 
32321200 
32321210 
32321220 
32321?-'0 
32321240 
32321250 
32321260 
32321270 
32321290 
32321290 
32321300 
32321310 
32321320 
32321330 
32321340 
32321350 
32321360 
32321370 
32321380 



»0DE1 3230 PROCESSOR EMULATOR 05-090301X13 
FLOATIHG POINT INSTBOCTIONS 



0541! 0040 8D03 

0545 0019 8000 

0546 DOBF F00!» 



05U7 


0012 


AOOO 


0548 


005B 


0A20 


0549 


0069 


0E90 


054A 


007F 


7000 


05!*B 


DC03 


5410 


0000 


05I4C 




0000 


054C 




054C 


0020 


ED01 


054D 


0061 


344E 


054E 


0045 


0C10 


054F 


0E08 


5510 


0550 


001E 


EOOO 


0551 


OAOC 


0050 


0552 


012C 


0000 


0553 


D18F 


0070 


0554 


022C 


OODO 


0655 


D18F 


0070 


0000 


0556 




0556 


0A2C 


0090 



0000 0557 

0557 023C 0090 

0558 D18F 0070 

0000 0559 

0559 0A4C 0090 

0000 055A 

055A 0A5C 0090 

0000 055B 

G55B 0A6C 0090 



0000 


055C 




055C 


0A7C 


0090 


0000 


055D 




055D 


0060 


OOAO 


055E 


006A 


OOBO 


055F 


006C 


OOOF 


0560 


0299 


OO70 


0561 


DC18 


5622 


0562 


OS IE 


0070 



2139 




XI 


HH0,?!R0,'O3" ,HKL 


2140 




SI 


rs,aB0,o 


2141 




01 


FLE,PSH,"04',IS+JAH 


2142 


* 






2143 


EI5HT 


SI 


KR2,BR2,C 


2144 




SLl 


CHTE,MR2 


2145 




sai 


YS,Y£ 


2146 




L 


FLE,PS« 


2147 




BT 


I,FXP.30,IB 


2149 


FL8 


EQO 


* 


2150 


FLDB 


EQO 


* 


2151 




NX 


»H0,SE,"01',REL 


2152 




LI 


HE1,'4E',E2B 


2153 




X 


HDB,HE0,8E1,EXH 


2154 




BF 


L,FLH1 


2155 




SI 


sa,sE,o 


2156 


FLSI 


LB 


TD,HDE,D2 


2157 


-* 






2159 


F13.020 


LE 


YD, SB 


2160 




ECC 


FLE,IS+JAE 


2161 


* 






2162 


FLDR.02C 


1 LD 


YD,S5 


2163 




sec 


FLR,IS+JAM 


2165 


LDR 


EQD 


* 


2166 




LD 


YD,YS,D2 


2168 


CDR 


EQU 


* 


2169 




CDB 


YD,YS 


2170 




RCC 


FLE,IE+JAH 


2172 


ADR 


EQU 


* 


2173 




ACR 


YD,YS,D2 


2175 


SDR 


EQU 


* 


2176 




SDR 


YD,YS,D2 


2178 


a!>R 


EQU 


* 


2179 




MDR 


YD,YS,D2 


2181 


DDR 


EQO 


* 


2182 




DDB 


YD,YS,D2 


2184 


FXDR 


EQD 


* 


2185 




L 


SB0,YDI 


2186 




L 


YDIrYSI 


2187 




L 


5iULL,?!B0,IYSI 


2188 




3BD 


YS,JAH 


2189 




BT 


G+L,FXDB1,YDP1+IR 


2190 


FXDR1 


BBD 


SR,D2 
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+t80000001 -:80000000 
+:7FFFFFFF -:80000000 



2F 

3F 



GET POSITIVE SHIFT CODHT 

SHIFT BY HEX DIGITS 
SHOULD BE HEGATI7E ? 
3PSSCH: YES. ELSE, EXIT. 

SHTERED VIA DB0H1 
-rtM^n-iToi-iT* irTi n'onn 1 

CAPTURE R2 SIGN BIT 

FGF POSITIVE CONSTANT 

GET •42..." OB 'CE..." 

EBANCH: NOT NEGATIVE 

KAKE (SB) POSITIVE 

LOAD +/- 4E0O0O00, 

VECTOR TO FLa.020, FLDR.020. 

LOAD (CAN'T INTERRUPT) 
CC = 0,1, OR 2. EXIT. 

LOAD (CAN'T ISTEBROPT) 
CC = 0,1, OR 2. EXIT. 

ENTERED VIA DB0M1 
LOAD, VECTOR TO EEXIT 

ENTERED VIA DEOMI * 39 * 32321680 

COH'PARE 32321D9U 

SEt'cC, EXIT (CAN'T IHTEERUPT) 32321700 

* 3A * 32321720 
32321''30 



32321390 
32321400 
32321410 
32321420 
32321430 
32321440 
323214'=0 
32321460 
32321470 

* 32321490 

* 32321500 
32321510 
32321'^20 
32321530 
32321540 
32321550 
32321560 
32321570 

32321590 
32321';C0 
32321610 
32321520 
32321«i30 



* 38 * 32321650 
32321660 



ENTERED VIA DS0S1 
ADD, VECTOR TO EEXIT 

EN'TSi^ED VIA DE0S1 
SUBTRACT, VECTOR TO EEXIT 

EHTERED VIA DB0B1 
MULTIPLY, VECTOR TO EEXIT 

ENTERED VIA DECK1 
DIVIDE, VECTOR TO EEXIT. 

ENTERED VIA DBOBI 
SAVE YDI 



AND COMPLETE SWAP. 

GET HIGH HALF, SET CC G,I 

EXIT IF TRUE ZERO HIGH HALF 

GET LOW HALF; VECTOR TO FXR.010. 



* 3S * 32321750 
32321760 



* 3C * 32321780 
32321790 



* 3D * 32321810 
32321820 



32321340 
32321850 
32321860 
32321870 
32321880 
32321890 
323219C0 



MODEL 3230 PROCESSOR EKCLSTOF 05-090R01A13 
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FLOATING POINT INSTKUCTIOKS 

0000 0563 

0563 0915 0070 

0000 0561* 

056tt 012C 0050 

0565 D18F 0070 

0000 0566 

0566 013C 0050 

0567 D18F 0070 

0000 0568 

0568 014C 0050 

0569 D18F 0070 



0000 056A 

056A 015C 0050 

0563 D18F 0070 

0000 056C 

C56C 015C 0050 

056D D13F 0070 

OOCO 056E 

056E 017C 0050 

056F D18F 0070 

0000 0570 

0570 0215 0072 

0571 7A15 0074 



0000 


0572 




0572 


006F 


OOAO 


0573 


DE08 


5740 


0574 


0115 


0072 


0575 


7F88 


5742 


0576 


D06C 


0170 


0577 


0115 


0072 


0578 


7F98 


5772 


0579 


0E01 


OOEO 



2192 


STE 


EQU 


* 


2193 




RBE 


HDB,D2 


2195 


IE 


EQC 


* 


2196 




LE 


YD,MDB 


2197 




ECC 


FLP,IR+JAH 


2199 


CE 


ECU 


* 


2200 




CEE 


YD, HDP 


2201 




RCC 


FLE,IR+JAM 


2203 


AE 


EQU 


* 


2204 




AES 


YD,»DS 


2205 


EEXIT 


ECC 


FLR,IR+JAK 


2206 


* 






2207 


* 






2208 


* 






2210 


SE 


SQD 


* 


2211 




SEP. 


YD,HDR 


2212 




RCC 


FLR,ia+JAM 


2214 


ME 


EQC 


* 


2215 




KE5 


YD,BDH 


2216 




ECC 


FLR,IE+JAM 


2218 


DE 


vrin 


* 


2219 




DEB 


TD,MDR 


2220 




ECC 


FLE,IE+JAH 


2222 


STD 


EQD 


* 


2223 




EPD 


aDE,TDP1 


2224 




RED 


MDE,D1J4+I4+D2 


2226 


STHE 


EQO 


* 


2227 




L 


FLE,YDI 


2228 




BF 


L,*+1,IE 


2229 


STHE1 


SHE 


MDB,YDP1 


2230 




BF 


YDC,STME1,DW4+YDP1 


2231 




1 


SULL,ROLL,IR 


2233 


ST8E.ENT 


RRE 


BDE,YDP1 


2234 




BF 


YDC,STBE.ENT,DW4+Y 


2235 




BETS 





EHTERED VIA D80M1 

GET DATA, VECTOR TO STF.C2 



EHTERED VIA DR0M2 
LOAD REGISTER, 
SET CC, EXIT. 



(RXF) 



* 60 * 32321520 

32321530 

* 68 * 32321550 

32321960 
323219''0 



69 



6 A 



ESTEEED VIA DR0M2 (PXF) " 

COMPARE 

SET CCEXIT (CAN'T ISTE5.PDFT) 

ESTERED VIA DE0M2 (RXF) ' 

ADD 

SET CC, EXIT. 

IF ENABLED FPF FAULT, 

ISTEERUPT THROUGH IV18 OCCURS. 

FLAGS ARE STIIL VALID I") THAT CASE. 32322080 



32321990 
32322000 
32322010 

32322030 
32322040 
32322050 
323220'=0 
32322070 



ESTEEED VIA DB0K2 (RXF) 

SDETEACT 

SET CC, EXIT. 

EKTEEED VIA CS0K2 (RXF) 

MULTIPLY 

SET CC, EXIT. 

ENTERED VIA DE0H2 (PXF) 

DIVIDE 

SET CC, EXIT. 



6B 



6C 



6D 



32322100 
32322110 
32322120 

32322140 
32322150 
323221*^0 

32322180 
32322190 
32322200 



ESTESED VIA DROHI * 70 * 32322220 

FETCH HIGH HALF DPFP DATA 32322230 

STORE; FETCH LOW; VECTOR TO STF.D2 32322240 



ESTERED VIA DE0M1 
MUST BE EVEM El SELECT 
ELSE, EXIT. 
FETCH SPFP DATA 
LOOP THROUGH B15 (AUT0-I4) 
THEN EXIT- 
FETCH SPFP DATA 
PI STORE THROUGH R14 (AUTC-l 
THEN RETURN. 



71 



32322260 
32322270 
323222f?0 
.32322290 
32322300 
32322310 

32322330 
32322340 
32322350 



SODEL 3230 PBOCESSOE EBtJLATOE 05-090E01A13 
FLOATING POINT ISSTFDCTIOSS 



0000 057A 

057A FD88 0132 

057B 012C 005ft 

057C DF88 57A2 

057D ?06C 0172 

057E 012C 005A 

057F 0F88 57D2 

0580 0E01 OOEO 



PAGE 55 



13:37:57 



01/20/82 



0000 0581 

0581 F06C 017a 

0582 FAOC 0050 



0000 0583 

0683 022C 0050 

058U D18F 0070 

0000 0585 

0585 023C 0050 

0586 D18F 0070 

0000 0587 

0587 02t(C 0050 

0588 D18F 0070 

0000 0589 

056S 025C 0050 

058A D18F 0070 

0000 058B 

05SB 026C 0050 

058C D1SF 0070 

OOOC 058D 

058D 027C 0050 

058E D18F 0070 



0000 


058F 




058F 


0215 


0070 


0590 


0060 


00A2 


0591 


001B 


800F 


0592 


7215 


0072 


0593 


7E00 


0130 


0594 


0215 


0072 


0595 


006B 


800F 


0596 


7215 


0072 


0597 


7E01 


OOE"* 



0000 0598 

0598 F06F OOAt 



2237 
2238 
2239 
2240 


LSE 


son 

BT 

LE 
BF 


IDC,EXIT,DR4+YDP1 

ID,HDR,UH»LD 

TDC,L»E,YDP1+IR 


2242 
2243 
2244 
2245 


LHE.ENT 


L 

LE 
BF 
SET 5 


NULL, NULL, DH4+YDP1 

YD,»DR,nNHLB 

YDC,LME.EHT,YDP1 


2247 
2248 
2249 


CDADSDBD 


EQC 

L 


* 

H0LL,BULL,D64+I4 
yD,HDE,DH4+D2 


2250 


* 






2252 
2253 
2254 


LD 


EQt? 

LD 

BCC 


* 

YD,HDB 

FLS,IR+JAH 


2256 
2257 
2258 


CD 


EQU 
CD 5 

acc 


* 

YD,1!DR 

FLB,IR+JAH 


2260 
2261 
2262 


AD 


EQU 

Ar-?. 
sec 


* 

YD, SDR 

FLR,IR+JAH 


2264 
2265 
2266 


SD 


EQC 
SDH 
RCC 


* 

YD,KDR 
FLB,IB+JAH 


2268 

2269 
2270 


HD 


EQU 

sec 


* 

YD, SDR 

FLE,IR+JAK 


2272 
2273 
2274 


DD 


EQU 
DDB 

sec 


* 

YD,nDa 

FLB,IR+JAH 


2276 
2277 
2278 
2279 
2280 
2281 


STMD 


EQC 

Ra: 

L 
SI 

RED 

B 


* 
KDB 

;eo,ydi,ydpi 

CNTR,KE0,15 

KDE,DW4+YDP1 

EXIT,DH4 


2283 
2284 
2285 
2286 


STBD.EHT eh: 
LI 
RED 
SETS 


SDE,YDP1 
CNTR,15 
>!DB,DW4+YDP1 
Da4+I4 


2288 
2289 


LHD 


EQU 

L 


* 

FLR,YDI,DE4+I4 



ENTERED VIA DE0M1 * 72 

FETCH DATA (AUT0-I4)j 
LOAD SPFP, UHNORHALIZED 
LOOP THBOUGH E15, EXIT. 

FETCH SPFP DATA (AllTO-14) 
LOAD SPFP, UHNORHALIZED 
LOOP THBOUGH F15 
AND RETURN. 

ENTERED VIA DROBI 

FETCH HIGH HALF Di-F? DATA 

HIGH HALF; FETCH NEXT; 

VECTOR TO LD,CD,AD,SD,MD,DD,LED. 

ENTERED VIA DR0B2 (CDADSDBD) * 78 

LOH HALF 

SET CC, EXIT. 

ENTERED VIA DE0fl2 (CDAESDSD) * 79 

COBPARE 

SET CC, EXIT (CAN'T INTSPRUP'^) 

ENTERED VIA DRbK2 (CDADSDBD) * 7fi 

ADD 

SET CC, EXIT. 

ENTERED VIA DR0B2 (CDADSDBD) * 7B 

SUBTRACT 

SET CC, EXIT. 

ENTERED VIA DE0K2 (CDADSDBD) * 7C 

aULTIPLY 

SET CC, EXIT. 

ENTERED VIA DRCH2 (CDADSDBD) * 7D 

DIVIDE 

SET CC, EXIT. 



ENTERED VIA DR0H1 * 7E 

READ HIGH HALF, DPFP DATA 
COKPUTE STEPS REQUIRED 

STOEE; READ NEXT (AUT0-I4) 
STORE LAST, EXIT. 

FETCH DPFP DATA HALF 
STEPS REQUIRED 
STORE; FETCH NEXT (AUT0-I4) 
STORE LAST, RETURN. 



32322370 
323223R0 
32322390 
32322400 

32322420 
32322430 
32322440 
32322450 

32322470 
323224S0 
32322490 
32322'=;00 

32322520 
32322530 
32322540 

32322560 
32322570 
32322580 

* 32322600 
32322610 
32322620 

* 323226U0 
32322650 
32322660 

* 32322680 
32322690 
32322700 

* 32322720 
32322''30 
32322740 

32322760 
32322770 
32322780 
32322790 
32322800 
32322810 

32322830 
32322840 
32322850 
32322860 



ENTERED VIA DE0H1 * 7F 

FETCH FIRST DATA 



32322880 
32322890 
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01/20/32 



FiOATIHG POINT IKSTFnCTIONS 



0599 


0C08 


0130 


059A 


F20C 


0052 


059B 


022C 


005A 


059C 


0D88 


0132 


059D 


FEOO 


59A4 


059E 


F06C 


ont 


059F 


F20C 


0052 


05A0 


022C 


0O5A 


05A1 


OFBS 


59E2 


05A2 


0E01 


OOEO 



2290 




5T 


2291 


LMD.010 


LW 


2292 




LD 


2293 




3T 


22914 




3 


2296 


LKD.ENT 


L 


2297 




LW 


2298 




LC 


2299 




EF 


2300 




3ETS 



L,EXIT 

YD,HDB,DSlt+YDP1 

YD,NDE,aNNLD 

YDC,EXIT,YDP1 

I.MD.010,DKi»+I4 

NULL, NULL, BRt+m 
YD,«DE,DRl*+YDP1 
YD,MDK,UKNLD 
YDC,LBD.ENT,YDF1 



EXIT IF ODD YDI SPEC, ELSE: 

LOAC «S9 (AUTO-IU) 

LOAD LSB, DSSCPMALIZrr 

EXIT AT 315 

FETCH NEXT DATS, LOO?. 

FETCH DATA, BEADY FC?. NEXT 
LOAD KSB, FETCH HEX" "ATA 
LOAD LSE, USSCEHALir?- 
LOOP THEOUGH E15, 
EETURN. 



32322900 
32322910 
32322920 
32322930 
323229110 

32322950 
32322970 
32322950 
32322930 
32323000 



•OriL 3230 PROCESSOR S!' 
KIXED-aODE/HAGSITUt: 

OCOO 05A3 

D5i3 0060 OOAO 

C51U 006A OOBO 

D5>.5 086C OOOF 



ODOO 05A6 

:5?.e 0199 oco 

05i7 D06C 0170 



:»TCB 05-090R01A13 
FLOATING POINT INSTRUCTIONS 
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01/2O/S.2 



C3C0 


05AS 




C5?-S 


0299 


0072 


:5i9 


006C 


003F 


05AA 


0219 


0070 


05 AB 


D05C 


0170 


DCOO 


05AC 




::?.c 


0215 


0070 


CrAD 


0E13 


2372 


C5AE 


021F 


0070 


05 »F 


0113 


0070 


:550 


a20c 


0050 


3551 


012C 


OOCO 


:;i2 


0102 


0070 


Dr53 


0115 


0070 


55?U 


005E 


0030 


•:5r5 


012C 


OODA 


-5B6 


006F 


0020 


:5B7 


OE20 


2370 


Cr?e 


0E18 


2370 


d;£9 


OEOO 


0D3O 


::co 


055t 




:coo 


053A 




:5iA 


F06E 


0170 


:5BB 


020C 


0050 


C:zC 


0A2C 


OODO 



2302 


SHAP 


ECO 


* 


2303 




L 


MRO,YDI 


2304 




1 


IDI^YSI 


2305 




L 


NULL,HS0,Ly3I+D2 


2306 


* 






2308 


LGER 


ECO 


* 


2309 




ES" 


YS,JAa 


2310 




L 


NULL, NULL, IB 


2312 


IC-DE 


EQcr 


* 


2313 




RRD 


YS,YDP1+JAH 


231U 




1 


NnLL,YSI,LYSI 


2315 




EBD 


YS 


2316 




L 


NULL,NDLL,IH 


2318 


STDE 


EQH 


* 


2319 




EBD 


KDE 


2320 




EF 


G+L,STF.D2,YDP1 


2321 




BED 


SH 


2322 




RHE 


HR3 


2323 




iW 


YD,HDE 


232U 




LE 


YD, SB 


2325 




HCC 


MR2 


2326 




8RE 


SBE 


2327 




L 


SR,HE3 


2328 




LE 


YD,SE,UNN1D 


2329 




L 


FLE,HE2 


2330 




BF 


¥,STF.D2 


2331 




BF 


G+L,STF.D2 


2332 




a 


AFAUI4 



2331* LED 



2336 
2337 
2338 
2339 



LD5 



EQO 



LE 



ECJ 


* 


L 


SE,NULL,DRU 


LW 


YD,KDB 


LD 


YD,SR,D2 



ENTERED VIA DR0M1 

REHEHBEE El SELECT 

SWAP E2 SELECT TO E1 SELECT 

COMPLETE SWAP; 

VECTOR TO LGER, L5DS 



ENTERED VIA rR0M2 (SWAP) * 15 
COPY SPFP TO GENERAL REGISTER, 
EXIT HUH CC = 0, 1, Oa 2 

ENTERED VIA DB0a2 (SHAP) * 16 

LOAD HIGH HALF, SET CC 

POINT USER'S R1+1 

LOAD LOH HALF 

EXIT WITH CC = 0, 1, OB 2 

ENTEBED VIA DB0H1 * 82 

GET HIGH HALF DPFP DATA 

BRANCH: STORE ZERO. POINT R1+1. 

LOH HALF 

SAVE 'OLD' REGISTER CONTENTS 

HIGH HALF, NEW DATA 

LOH HALF, NES DATA. ROUND IT. 

GET RESULTING FLAGS 

AND ROUNDED RESULT. 

RESTORE "OLD" DATA 

TEST FLAGS RESULTING FRO? EOHND: 
BRANCH: NO ERROR. GO STORE. 
IGNORE UNDERFLOW, GO STORE ZERO 
BRANCH: OVERFLOW. 



32323020 
32323030 
323230U0 
323230=0 
32323060 



* 32323080 
32323090 

323231C0 

* 323231"0 
32323130 
323231a? 
323231=0 
32323160 

* 323231SQ 
32323190 
32323200 
32323210 
323232?0 
32323230 
32323200 
32323250 
323232'=0 
323232^0 
323232PC 
32323290 
323233C0 
32323310 
32323320 



ENTERED VIA DE0M2 (CDADSDHD) * 8U * 323233BC 



ENTERED VIA DR0M1 

FETCH SPFP DATA 

LOAD HIGH-HALF TO DOUBLE REG. 

FOLLOWED BY ZEROS; GO TO EEXIT. 



* 87 



32323360 
32323370 
32323380 
32323390 
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0000 


05BD 




05BD 


0060 


ooso 


05BE 


006A 


OOBO 


05BF 


0215 


0072 


05C0 


021E 


0070 


05C1 


006R 


0000 


05C2 


020C 


0050 


0000 


05C3 




05C3 


092C 


OODO 



0000 osc^ 

05CI* 020C OODO 

05C5 006C 00?!F 

05C6 086E 0090 

0000 05C7 

05C7 020C OODO 

05C8 006E 0170 

05C9 022C OODO 

05CA D18F 0070 



0000 


05C3 




05C3 


0060 


OOAO 


05CC 


005A 


OOSO 


05CD 


011E 


0070 


05CE 


086A 


0000 


OOCO 


05CF 




05CF 


006E 


OADO 


05D0 


006E 


OEDO 


05B1 


012C 


OODO 


05D2 


D18F 


0070 


0000 


05D3 




05B3 


004E 


ED01 


05D« 


012C 


OODO 


05D5 


D18F 


0070 


0000 


05D6 




05D6 


0060 


OOAO 


05D7 


006A 


OOBO 


05C8 


021S 


0072 


05D9 


0215 


0070 


05DA 


085A 


0000 



2341 
2342 
2343 
23411 
2345 
234S 
2347 

2349 
2350 
2351 

2353 
2354 
2355 

2356 

2358 
2359 
2360 
2361 
2362 

2364 
2365 
2366 
2367 
2368 
2369 

2371 
2372 
2373 
2374 
2375 

2377 
2378 
2379 
2380 



2382 
2383 
2384 
2385 
2386 
2387 



lEDS 



LEGS 



LDGR 



LDER 



LDGE1 



EVALO 



LPER 



LCEB 



DVALU 



EQO 


* 


L 


ME0,YDI 


L 


YDI,YSI 


RED 


SDR,YDP1 


RED 


SE 


L 


YDI,BRO 


LW 


YD,«DE 


EQD 


* 


LE 


YD,SR,D2 


EQC 


* 


LW 


YD,SR 


L 


HDLL,YSI,LYSI 


L 


SR,YS,D2 


EQO 


* 


LH 


YD,SE 


L 


SR.HDLL 


LD 


YD,SE 


RCC 


FLR,IR+JAK 


EQU 


* 


L 


HRO,YDI 


L 


YDI,YSI 


REE 


SR 


L 


YDI,HE0,D2 


EQU 


* 


SLL 


SR,SR 


SEL 


SE,SE 


LF 


TDrSR 


RCC 


FLE,IE+JAH 


EQU 


* 


XI 


SB,SH,'01' ,HEL 


LE 


TD,SR 


RCC 


FLR,IR+JAH 


EQD 


* 


L 


HEO,YDI 


L 


YDI,YSI 


RED 


SE,YDP1 


RED 


HDR 


L 


YDI,HE0,D2 



EFTEFSD VIA 


DEOil 


?ESFMEFE R1 


SELECT 


SELECT B2 




HIGH HALF 




LOW HALF 




5ESELECT El 




IGAD HIGH HALF 



A4 



ESTEPEL VIA CF.0»1 

LOAD B2 DATA TO S?FP REG, 

VECTOR TO EEXIT. 

ESTEEED VIA DE0»1 * 

HIGH HALF 

IMCBEMENT YSI 3Y 1 

LOW HALF DATA; TECTOE TO LDGP1. 

ESTEEED VIA DF0«2 (EVALU) * 
HIGH HALF 
FOLLOWED BY ZEROS 
LOAD LOW HALF, 
SET CC, EXIT. 

ESTEEED VIA DSCSI 

BEHEKBER R1 SELECT 

SELECT E2 

GET SPFF DATA 

EESELECT El, 

VECTOE TO LPER, LCER, LDEB. 

ENTERED VIA DH0S2 (EVALU) 
FORCE POSITIVE 

LOAD SFFP DATA 
SET CC, EXIT. 

ESTERED VIA DE0H2 (EVALD) 
COHPLESEST SIGS BIT 
LOAD SPFP DATA 
SET CC, EXIT. 



A5 



A6 



A7 



13 



17 



ESTEFED VIA DB011 

BEHESBSR B1 SELECT 

SELECT R2 

GET HS HALF DEEP DAI A 

GET LS HALF DPFP DATA 

BESELECT B1: GO TO LPDR, LCDR 



32323410 
32323420 
32323430 
32323440 
323234=0 
32323460 
32323470 

32323490 
32323500 
32323510 

32323530 
32323540 
32323550 
32323E6C 

32323580 
32323590 
32323PQ0 
32323':i0 
32323620 

32323640 
32323650 
323236':0 
32323670 
32323680 
32323690 

32323710 
32323720 
32323730 
32323740 
32323750 

32323770 
32323780 
32323790 
32323800 



32323B20 
32323830 
32323840 
32323850 
32323860 
32323870 
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0000 05DB 


0503 


006E OADO 


0£0C 


006E OEDO 


C5DD 


020C OODO 


G5DE 


022C 0050 


G5DF 


D18F 0070 


0000 05E0 


C5E0 


004E ED01 


Q5E1 


020C OODO 


05E2 


022C 0050 


05E3 


D18F 0070 


0524 


OCBO 5E60 


05E5 


DC10 72F0 


0556 


0013 OOEO 


05E7 


006C 003E 


OSES 


OEOO 72F0 


C5E9 




C5*'9 




05E9 


0000 0000 


3 SEA 


0000 0000 


05E3 


0000 0000 


05EC 


0000 0000 


CSED 


0000 0000 


OSES 


0000 0000 


05EF 


0000 0000 


C5F0 


0000 0000 


C5F1 


0000 0000 


CS?2 


0000 0000 


0SF3 


0000 coco 


05?!* 


0000 0000 


C5J5 


0000 0000 


05F6 


0000 0000 


C5F7 


0000 0000 


■D5F3 


0000 0000 


05F9 


0000 0000 


OStA 


0000 0000 


05FB 


0000 0000 


:-5FC 


0000 0000 


05FD 


0000 0000 


05FE 


0000 0000 


05Ff 


0000 0000 



2389 
2390 
2391 
2392 
2393 
239tt 

2396 
2397 
2398 
2399 
2400 

2402 
2U03 
240t 
2405 
2«06 
2407 

2409 

2410 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2411 

2412 



LPDH 



LCDH 



STEPS. 2 
STBPS.3 



EQU 


* 


SLl 


SE,Sfi 


SEl 


SB,SE 


L« 


YD,SR 


LD 


TD.BDS 


acc 


FLE.IH+JAB 


EQn 


* 


XI 


SE,SR,"0r,E3I 


L« 


YD, SB 


LD 


YD,HD8 


sec 


FLErlB+JAH 


ROUTIN 


E CALLED BY BOUT 


BT 


HAT+HPE,STBPS.3 


BT 


G,SET.RTN,IB 


S 


HE3,HS0,LB 


L 


NBLL,HB3,LLI»K 


5 


SET.BTN 


IF? 


•600'-* 


DO 


•600'-* 


DC 


FREEWOED 


DC 


FREEWOBD 


DC 


FBEEWCBD 


DC 


FEEEHOED 


DC 


FEEEWORD 


DC 


FBEEWCBD 


DC 


FBEEHORD 


DC 


FREEHOED 


DC 


FSEEWOBD 


DC 


FREEWOED 


DC 


FEEEHOED 


DC 


FEEEWORD 


DC 


FSEEWOBD 


DC 


FEEEHOED 


DC 


FBEEWCBD 


DC 


FEEEWORD 


DC 


FEEEWORD 


DC 


FEEEWORD 


DC 


FEEEWCED 


DC 


FSEEWOBD 


DC 


FEEEHOED 


DC 


FEEEWORD 


DC 


FEEEWORD 


ENDC 



32323890 
323239C0 
32323910 
32323920 
32323930 
32323980 

32323960 
32323970 
32323980 
32323990 
32324000 



ENTERED VIA DE0H2 (DVALD) * 33 
FOBCE POSITIVE 

LOAD HS HALF HAGSITUDE 
LOAD lOW HALF, 
SET CC, EXIT- 
ENTERED VIA DE0H2 (DVALn) * 37 
FLIP SIGN BIT 
LOAD HIGH HALF COMPLEHEST 
LOAD LOW HALF 
SET CC, EXIT. 

37324020 
"'TBPSTOE' ozj-c'«^iv» 

POINT BACK TO LINK INSTBUCTIGH l"l^°:° 
POINT (IE) TO CALLISG IS^TBDCTION 323240«0 
AND SERVICE IHTSBBDPT. 323240-0 

32324090 

32324100 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324110 

32324120 
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STRING INSTSaCTIOHS 



0600 






0000 


0600 




0600 


OEOO 


6 mo 


0601 


OEOO 


61D0 


0602 


OEOO 


6540 


0603 


OEOO 


6850 


0604 


OEOO 


6FC0 



2414 



ORG 



2415 EX3XTAS EQD 

2416 

2417 

2418 

2419 

2420 



'600' 



B 


HVTU 


B 


HOVE 


B 


CPAN 


B 


PHV 


B 


UHV 



MUST BE ON 'lOO' BOONDAFY 

CODE 
CODE 1 
CODE 2 
CODE 3 
CODE 4 



32324140 
32324150 
32324160 
32324170 
32324180 
32324190 
32324200 



0000 


0605 




0605 


0063 


OOBO 


0606 


0060 


OOAF 


0607 


002A 


FC32 


0608 


QC18 


72A2 


0609 


0468 


00D2 


060A 


0468 


3062 


060B 


0D2C 


3480 


060C 


0C18 


60E2 


060D 


0060 


0090 


060E 


0468 


3C02 


060F 


0020 


BOFO 


0610 


006B 


8004 


0611 


0060 


OEOF 


0612 


002C 


3440 


0613 


0C18 


6150 


0614 


0060 


0090 


0615 


0468 


0001 


0616 


0468 


0430 


0617 


0420 


COIF 


0618 


0031 


8406 


0619 


006C 


001E 


061A 


001C 


8004 


061B 


0E41 


OOEO 


061C 


OEOO 


0C20 



2422 EXBX EQU * 

2423 L SR3,YSI 

2424 L MRO,yDI,LY£I 

2425 NI yDI,PSW,'02' ,EXH 

2426 3T G+L,IIPR2:SD»,yDP1 

2427 L ARSYD,SE,YDF1 

2428 L AHSYDjSAF/YDPI 

2429 NI StJLL,«R3,'aC',EXB 

2430 BT G+L,RXRX1,YDF1 

2431 L HRO,YS 

2432 PX3X1 L ARSYD,MP0,TDP1 

2433 NI SRO,»R3,'F0' 

2434 LI CNTS,4 

2435 SB! !IR0,!1H0,LYSI 

2436 SI BULL,BR3,'40',EXB 

2437 BT G+L,RXBX2 

2438 L HE0,YS 

2439 RXRX2 L AESYD,HEC,CYD£SHA 

2440 EXB ARSYD,HR3 

2441 NI !tR0,AaSYD,"1F' 

2442 01 HE1,i!R0,H(RXRXTAB) 

2443 I. BDLL,KR1,LLINK 

2444 SI HULL,aR0,l: 

2445 RETSF C 

2446 B HINT 



ENTERED VIA DR0H1 * 8C * 32324220 

GETS XOP, YD2, YS2 32324230 

SAVE YD1 32324240 

TEST IIP BIT 323242'^0 

BRANCH: IH PROGRESS SOW. POINT El 32324260 

AES R1 = 0P1 STRING POINTER 323242''0 

ARS E2 = 0P2 STRING POINTEE 32324280 

I85EDIATE LEN1 SPEC'D ? 32324290 

BRANCH: YES. 32324300 

GET LENGTH FECK LEN1 REGISTER 32324310 

ARS B4 = IES1 32324320 

YD2 SELECT 32324330 

32324340 

POSITION 1ES2 SELECT 323243=^0 

IMHEDIATE LEH2 SPEC'D ? 32324360 

BRANCH: YES. 32324370 

GET LENGTH 323243S0 

AES R5 = LEN2 32324390 
AES EO HAS XOP BYTE IN BITS 24:31. 32324400 

GET FUNCTION CODE 32324410 

,EXB 32324420 

32324430 

VALID FUNCTION CODE ? 32324440 

BRANCH THROUGH TABLE IF YES. 323244F0 

ILLEGAL CODE 32324460 
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ST2IK3 INSTRUCTIONS 



21*68 * FOR THE FOLLOSISS BOVE ROUTINES, THE FOliOWING C08VENTI0NS HOLD: 
24U9 * HYTU: AT ISPDT, GHO CONTAINS AN 'ESCAPE' OS 'UNTIL' CHABACTKP. 
2450 * GE2 HAY CONTAIN THE SDIIPESS C A TRASS. TABLE. 



2452 
2(^53 
2ii5« 
2655 



ALL: A'^ OUTPUT, GH1 IS LOADED WITH THE ADDRESS OF THE NEXT 

BYTE TO BE PROCESSED IS THE SECOND OPERAND STflSG. 
IF THIS STRING IS OF ZERO LENGTH, THE ADDRESS 
0? THE SPECIFIED STEISS START IS RETURNED. 



3232im?0 
3232tta90 
3232UEC0 

3232U520 
32324530 
3232U5I10 
32324550 



0000 


061D 




0000 


G51D 




0000 


061D 




061D 


0052 


0002 


061E 


aci8 


6222 


061F 


0062 


0080 


0620 


0E18 


6220 


0621 


0032 


AD01 


0622 


0E02 


67A0 


0623 


5E02 


72F0 


0624 


0052 


80FF 


0625 


006S 


3001 


0626 


0450 


0080 


0627 


0S10 


6400 


06 28 


006A 


8002 


0629 


0416 


0082 


062A 


346C 


OOSF 


062B 


OCIO 


6352 


0S2C 


0E08 


6300 


062D 


0023 


2453 


062E 


0405 


3082 


062F 


306C 


017F 


0630 


0023 


2450 


0631 


004C 


3090 


0632 


d::i3 


6360 


0633 


OOEF 


8008 


0634 


OEOO 


6500 


0635 


0023 


2450 


0636 


0461 


0081 


0637 


0510 


64F2 


0638 


0416 


1080 


0639 


0065 


0430 


063A 


106A 


8004 


063B 


0418 


6082 


06 3C 


0413 


6080 


063D 


0460 


0081 


063E 


5D40 


7342 


063F 


0C10 


6292 



2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2455 
2465 
2467 
2468 
2469 
2470 
2471 
2472 
2"73 

2475 
2476 

inn 

2473 
7479 
2430 
2^81 
2482 
2483 

2435 
2486 



HVTU 
MOVE 
HOVEP 



BOVEO 



M0VE1 



S0VE1A 



MVTU2 



EQU 

Eon 

EQU 

L 

BT 

L 

BE 

01 

LINK 



LINK 

LI 

LI 

L 

3F 

LI 

L 

BT 

3F 

H 

A 

L 

H 

X 

3T 



TERHCHAE LI 
3 



2488 M0VE2A 
2439 H0VE2 
2490 

2492 
2493 
2594 
2495 
2496 
2497 
2498 
2499 



N 
L 
3F 

S 

EXB 

LI 

S 

S 

L 

BT 

BT 



SH2,HB0,YDP1 
G+L, BOVEO, YDP1 
!»B2,YD 
G+L,IOVEO 
IH2,aR2,'01',ERL 
GET. END 



SST.BTN,EHACLK 

HE2, 'FF' 

S5,1 

HECARSYD 

G.FAEIT 

TDI 2 

SA3'<!?.0,ARSYD,YDP1 

»aLL,AHSYD,LYSI+DE2 

G,HCTE2A,YDP1 

L,!T?D2 

HE3,!E2,HDR,EXB+YD!' 

!fA3,HR3,ARSYD,YDP1 

S0LL,SULL,LYSI+DF2 

HE3,?S2,HDE,EXB 

5nLL,aR3,YS 

G+L,80VE2 

FLS,8,JAJ! 
OUTPOT.A 

!!53,!!R2,HDR,EXB 
HE1,ASSYD,CYD£SHA 
G, OUTPUT. Z,yDP1 



(8C/00) 

(8C/C1) 

(3C/21) 

FUNCTION CODE; POINT El 

EEA8CH: KOVE OR BOVEP 

A(TETBL) FR08 GR2 

EHASCH: TRTBL NOT TO BE USED. 

I!S2 = 80SXXXXX - USING TETBL- 

GET PAD CHARACTER IN RO 

31 = S1+R4; B2 = R2+R5; 

FUNCTION CODE TO R3. 

LOAD INTERRUPT RETURN IN Ell 

BYTE SASK 

CONSTANT 

1SS(C?S«AND 2) FEOH P5 

PRANCH: LEN2 DONE (SOURCE) 

(END2-LEN2) USING E2 IS LOW BYTE 
'FUNCTION CODE' FEOH E3; FETCH. 
3RAKCH; BOVE OB KOVEP; POINT S4 
BRANCH: MVTU, NOT USING TETBI 
1 EXTFACT DATA BYTE 
DATA 5YTE + A(TRTBL) 
FETCH XLATION DATA; YSI = 
EXTEACT AEGUBENT BYTE 
SAKE AS 'UNTIL' BYTE IN GEO ? 
BRANCH: NO. CONTINUE. 

SET CC = 8 

OUTPUT A(STE2 BYTE) = TERH CHAR 

STE2 BYTE (HOVE OR BOVEP) 

LES1 FSCB R4 

BRANCH: LEN1 EXHAUSTED. 



aA5,>'R1,AESYD (END1-LEN1) USING El 
BDH,BR3 POSITION DEST'N BYTE 

TDI,4,DW1 STOPE BYTE, POINT R4 

ABSTD,SB,ARSYD,YDP1 DEC3EBEHT LEN1 IN R4, 
AESYD,SS,ARSYD DECHESEHT LEN2 IN 85. 
HFO,ABS¥D,CYD£SHA LEHCCFEEAND 2) FROB R5 
IIT,INTEPT5,EHACLK+YDP1 BSiSCH: SERVICE ANY INTERRUPT; 



323245-'0 
32324530 
32324590 
323246 00 
32324*10 
32324620 
32324630 
32324640 
32324650 
32324660 
32324670 
323246S0 
32324690 
323247C0 
32324710 
32324-'20 
32324730 
32324'740 
32324750 
32324760 
32324770 
32324730 
32324790 
32324800 
32324810 
32324320 
32324830 

32324850 
32324860 

32324880 
32324890 
323249C0 

32324920 
32324930 
32324940 
32324950 
32324960 
32324970 
32324O80 



G,S0TE1A,YDP1 



BPAfCK: LEN2 NOT EXHAUSTED. ELSE PAD:32324990 
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STRIS5 ISSTROCTIOHS 



0000 


0540 




oeuo 


OE02 


72F0 


06lt1 


006A 


8005 


06i(2 


C460 


0033 


06t3 


C06C 


OOAF 


Q6a« 


Q4S1 


0080 


0645 


0E10 


6503 


06U6 


046C 


0083 


06U7 


QilO 


6503 


061*8 


01416 


5081 


061(9 


oa65 


0482 


064A 


1061 


8001 


oeaB 


01*99 


1090 


06«C 


5D40 


7340 


06«D 


OCIO 


6480 


064E 


0300 


6410 


06ltF 


D03F 


8004 


0650 


5C30 


7340 


0651 


006A 


3002 


0652 


0410 


0033 


0653 


0068 


0000 



2501 


PADIT 


EQU 


2502 




LINK 


2503 


PAD.O 


LI 


2504 




L 


2505 




L 


2506 




L 


2507 




BF 


2508 




L 


2509 




3F 


2510 


PAD.1 


S 


2511 




SXB 


2512 




LI 


2513 




S 


2514 




BT 


2515 




BT 


2516 




B 


2518 


OUTPUT. 


.Z LI 


2519 


ODTPOT. 


.A BT 


2520 




LI 


2521 




S 


2522 




L 


2523 


* 





SET.HTN 

YDI,5 

SE0,ARSID,YD!?1 

BnLL,YDI,LYSI 

aE1,ARSYD,JAB 

CCnTPDT.A.YDHI 

SniL,ARSYD,yD!i1 

G, OUTPUT. A, YDBI 

HA5,ABSYS,ARSYD, 

i!DE,ARSYD,YDP1 

RE1,1,Dai 

AHSYSrHSI.AESYS, 

IST,ISTRPT5,ENAC 

G, PAD.1 

PAD.O 



FILLS OUT DESTISATION WITH PADC 



GET LEN2 FROK E5 (FOF; OUTPUT.'.) 
SELECT E4 AS YS 
GET LSH1 FRO* E4 
BRANCH: ALL DONE, 
CODE FROH E3 - ^VTU ? 
BRANCH: YES. TERMINATE. 
CYDSSHA (EHD1-LEN1) USING (E1-a4) 
PADC FROH RO 

JAK DECREMENT LEN1 BY 1 
LK SERVICE INTERRUPT 

LOOP IF LEK1 NOT EXHAUSTED. 

GO OUTPUT (END2-LEN2) = END2. 



FLE,4,JAM DEST'N OVERFLOW - SET CC = 4 

'!AT+;5PE,INTRPT5,ENACLK SERVICE ERROR BEFORE LEAVING 
YET, 2 TELL USER WHERE TO RESUME IS STR2: 

MB0,MR0,AESYD,YDM1 (END2-LEN2) USING R2 
YD,«EO,IR THE ADDRFSS OF THE NEXT STR2 BYTE 

TO BE PROCESSED IS RETURNED IN GR1 . 



32325010 
32325020 
32325030 
32325040 
32325050 
32325060 
32325070 
32325050 
32325090 
32325100 
32325110 
32325120 
32325130 
32325140 
32325150 
323251'=0 

323251''0 
32325190 
32325200 
32325210 
32325220 
32325230 



2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 



* FOR THE FOLLOHIHG COMPARE ROUTINES, THE FOLLOWING CONVENTIONS HOLD: 

* ALL: AT OUTPUT, GR1 IS LOADED WITH THE OFFSET OF THE LAST BYTE 

* PROCESSED IN THE SECOND OPERAND STRING. FOP 

A NON-EQUAL COMPARE, THIS INDICATES THE FIRST 

* (LOWEST-ADDRESSED) STRING 2 BYTE WHICH DOES NOT 

* EQUAL THE CORRESPONDING STRING 1 BYTE; PROVIDED 

* THAT STRING 2 IS NOT SHORTER THAN STRING 1. 

* IF STRING 2 IS OF LENGTH ZERO BYTES, ZERO OFFSET 

* IS RETURNED. 



32325250 
32325260 
32325270 
32325280 
32325290 
32325300 
32325310 
32325320 
32325330 



0000 


0654 




0000 


0654 




0654 


OE02 


67A0 


0655 


006A 


3003 


0656 


0468 


0060 


0657 


006A 


8001 


0658 


0068 


0060 


0659 


0E02 


72F0 


065A 


0063 


3 OFF 


065S 


OOEF 


017F 


065C 


0062 


8001 



0000 D55j 

065D 0451 0033 

065E OE10 6740 



2535 

2536 
2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 

2548 
2549 
2550 



CPAN 

CPASP 



CPAN1 



EQU 
EQU 
LINK 

LI 

L 

LI 

L 

LINK 

LI 

L 

LI 



GET. END 

YDI,3 

AESYD,MAR 

YDI,1 

YD, BAR 

SET.RTN 

gB3,'FF" 

FLS,HnLL,LYSI+JAM 

5E2,1 



EQU 

L HR1,ARSYD,YDM1 

BF G,CPAN20 



(8C/02) 
(8C/22) 

GET PADC IN 
K1 = R1+R4; 



RO; 
E2 = 



R2+R5; 



R3 = A(STB2) FOR OFFSET 

R1 = A(STE2), ALSO ?0R OFFSET 
SET IHTERRUPT RETURN IN F11 
BYTE MASK 
YSI = CC = 
CONSTANT 



GET LEN2 FROM E5 
BRANCH: LEN2 EXHAUSTED. 



PAD LEN2. 



32325350 
32325360 
32325370 
32325380 
323253°0 
32325400 
32325410 
32325420 
32325430 
32325440 
32325450 
32325460 

32325480 
32325490 
32325500 
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SiaiSS IMSTEOCTIOSS 



065F 


ones 


0083 


0660 


0E10 


6663 


0661 


0415 


1083 


0662 


B063 


0060 



0663 0021 3(150 

0661* 0916 6082 

0665 BEOO 6782 

0000 0566 

0666 0415 1031 

0667 3460 0082 

0668 0063 0062 

0669 0021 3052 
066A 0C3C 1002 
066B 0E13 6702 

066C 005!i 3003 

066D 0«50 0083 

066E 5C30 73l»3 

066F D01: 0080 



0670 


OttIS 


2083 


0671 


0418 


2082 


0672 


QF-0 


65D0 


0673 


ssac 


7340 


0000 


0674 




067U 


043E 


0081 


0675 


0S10 


66C2 


0676 


0416 


6082 


0677 


34<-l 


0092 


0678 


Q020 


3450 


0679 


0300 


56A0 


067A 


006A 


8005 


067B 


0451 


0083 


067C 


04S0 


0083 


067D 


045S 


3023 


067E 


Q40S 


1083 


067F 


0^08 


0O83 


0000 


058D 




0680 


0425 


C020 


0681 


0C19 


OOEO 


0682 


0022 


COFF 


0633 


0468 


0020 


0684 


0EO1 


OOEO 



2551 
2552 
2553 
2559 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
2569 
2565 
2566 



L 

BF 
S 
L 



CPAN10 



EQO 
S 
L 
L 



2568 CPAN2 H 

2569 CPAK3 S 

2570 BF 



2572 
2573 
2574 
2575 

2577 
257S 
2579 
2560 

25S2 
25S3 
2589 
2585 
2586 
2587 
2588 

2590 
2591 
2592 
2593 
2594 
2595 
2596 

2598 
2599 
2600 
2601 
2602 
2603 
2609 



HISHATCH LI 
L 

BT 
S 



CPAN4 



CPAN20 



CPAH21 



S 

s 

BF 
B 

EQO 

L 

BF 

S 

L 

N 

B 



SH,RSSyD,YD81 
G,CPAH10,YDH1 
!)AE,MB1,AHSyD,YD111 

rD,MAE,DR2 



MB1,J?B3,I!DE,EXB 

HAE,SE,AESID,YDP1 

CPAH21,DE2+YDP1 



GET 1EH1 FKOH E9 

BEAUCH: LEH1 EXHADSTED. PAD LES1. 

A(BITE2)=i(ESB2)-LE»l2 USING 32 

TO 5ET08S CFFSET2 IN GE1 AT HISHATCH 

THIS BEFLECTS FIEST HISHATCH OH 

•FIHD ST51 IH STR2" 0PEBATIC5, BUT 

aEQDIEES LEH? >= LES1 FOR SENSIBLE 

RESULT. 

(BYTE2) 

A(BITEI) nSISG R1 



* STRING 1 EXHAUSTED (DEST'N) 

MAE,!E1,ARSYC,CYD&SHA A{BYTE2)=ACEND2)-LEN2 DSIHG ?2 
HR0,AESID.DE2+YDP1 GET FADC FEOK PO, FETCH BYTE2 
YD,aAB,YDP1 TO EEIUBS 0FFSET2 IN GE1 AT JISBATCH 

HB1,MF3,HDR,EXB+YDP1 EXTHSCT BTTE2, POINT R3 
NDLL,fiB1,BR0,JA»+YDP1 CBYTE1-BYTE2) ; CC = 0, 2, OB 9. 
G+L,CPA?(4,YDP1 BRANCH! STILL EQUAL. 



32325510 
32325520 
32325530 
32325590 
32325550 
323255^0 
32325570 
32325580 
32325590 
32325600 
32325610 
32325620 
32325630 
32325690 
32325650 
32325660 

32325680 
32325690 
32325700 



TDI,3 SET0EN STR2 OFFSET OF 1ST KIS8ATCH: 32325720 

HB0,AFSYD,YDB1 A(STE2) FBOli H3 32325730 

MA'^+KPE,INTRPT5,ENACLK+YDH1 SESYICE EBBOE INTEEPt!PT 32325790 

YD,"E0,YD,IR RETURN A(BTTE2) - A(STR2) IN PI. 32325750 



ABSYD,K32,AESYD,yDH1 DECBEKEST LES2 IN R5 
ARSYD,«S2,ARSYD,YDP1 DECEE?1EFT LEN1 IN R4 
INT,CPAS1 LOOP, UNLESS 

INTRPT5,ENACLK SERVICE ANY INTERRUPT. 



SE,ASSYD,CYD£SHA 

G,1!ISHATCH,YDP1 

MAE,SR,ASSYD,YDP1 

HH1,ABSYS,DE2+YDP1 

SB0,11R3,!<DR,EXB 

CFAN3 



STRING 2 EXHAUSTED (SOURCE) 

LEN1 FRC5 R4 

BRANCH: LEH1 ALSO EXHAUSTED. 

A(BYTEI) = END1-LEN1 USING El 

PADC FEOH BO; FETCH BYTE 

EXTRACT EYTE1 

AND GO COHPARE WITH PADC IS KR1. 



* ROUTINE CALCULATES (STE1+LEN1), ( STE2+LEN2) . 



GET. END 



LI 

L 

L 

L 

A 

A 



YDI,5 

HR1,A3SyD,YDH1 
MR0,ARSYD,YDK1 
ARSYD,HE2,YDK1 



FROH R5 
F30H R9 



LEN(C?ESAND 2) 
LENCOPEBASD 1) 
FLAG TO E3 
ARSyD,EB1,ARSYD,YDK1 B2 = ESPCOPEEASD 2) 
ABSYD,gE0,ARSYD,YDH1 B1 = ESDCOPEBAND 1) 



* ROUTINE GETS PAD CHABACTER IS BO. 

GETPAD EQU * 

NI AESYD,ARSYD,*20" 

RETNT G+I 

NI «B2,YD,'FF' 

L ABSyD,HB2 

BETN 



GET BEQUIHED PAD CHABACTEE 

XOP BYTE (IS BO) SAYS DEFAULT PAD 

BBflNCH: RETURN DEFAULT PAD '20' 

GET BYTE FROK GEO 829:31. 

FADC SAVED IS BO 

RETUES TO CALLEB 



32325770 
32325780 
32325790 
32325800 

32325820 
32325830 
32325890 
32325850 
32325860 
32325870 
32325880 

32325900 
32325910 
32325920 
32325930 
32325990 
32325950 
32325960 

32325980 
32325990 
32326000 
32326010 
32326020 
32326030 
32326090 
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STRING INSTHUCTIOSS 



0000 ( 


D685 




0000 ( 


D585 




0685 


5E02 


72F0 


0686 


006A 


S003 


0687 


04S8 


0170 


0688 


0EO2 


6303 


0689 


0060 


30C0 


068A 






068A 


0060 


OEOC 


068B 


0060 


OEOC 


068C 


0060 


OEOC 


068D 


0060 


OEOC 


068E 


0E02 


6CD0 


06 8F 


OE02 


6C70 


0690 


006E 


OCDO 


0691 


Q03E 


04D1 


0692 


0EO2 


6B92 


0693 


0418 


3082 


0694 


0418 


3080 


0595 


0E02 


72F0 


0000 


0696 




0696 


0460 


0081 


0697 


0C08 


5DE2 


0698 


0E02 


6B02 


0699 


0E02 


6C70 


069A 


006E 


0021 


069B 


0063 


0172 


069C 


0013 


3005 


069D 


0C08 


5A72 


069E 


0406 


3082 


069F 


B062 


300F 


O6A0 


0022 


2452 


05A1 


0E18 


5A30 


06A2 


OE02 


6C70 


06A3 


0062 


0A20 


06A4 


0062 


0A20 


06A5 


0062 


0A20 



FOR TBE FOllOWING PACK EOOTDIES, THE FOLLO'^ING CONVENTIONS HOID: 
ALL- AT INPUT, STRING LENGTHS ONE GREATER THAN SPECIFIED IH 

THE USER-LEVEL INSTRUCTION ARE ASSUMED. NO 

BAXIHUM IE IHPOSED. PACK PROCEEDS RIGHT-TO-LEFT. 

AN ODD NUMBER OF PACKED DATA DIGITS IS ALWAYS 

PRODUCED. 

NO INTERRUPT RESULTS FROM AH INVALID SIGN OH 
DATA DIGIT. 

STANDARD SIGN DIGITS 'C OR 'D' ARE PRODUCED. 
A STRING REPRESENTING ZERO HAS SIGN DIGIT 'C . 



2606 


* FOR T 


HE FOLLC 


2607 


* ALL: 


AT INPU': 


2608 


* 




2609 


* 




2610 


* 




2611 


* 




2613 


* 




2614 


* 




2616 


* 




2617 


* 




2619 


PSV 


EQU 


2620 


PSVA 


EQU 


2621 




LINK 


2622 




LI 


2623 




L 


2624 




LINK 


2625 




L 


2626 




DO 


2627 




SEL 


2627 




SRL 


2627 




SRI 


2627 




SRL 


2628 




LINK 


2629 




LINK 


2630 




EXH 


2631 







2632 




LINK 


2633 




S 


2634 




S 


2635 




LINK 


2636 


* 




2638 


PMVLP1 


EQU 


2639 


* 




2640 




L 


2641 




BT 


2642 




LINK 


2643 




LINK 


2644 




L 


2645 




L 


2646 




SDEC 


2647 




3T 


2648 




A 


2649 




LI 


2650 




N 


2651 




BF 


2652 




LINK 


2553 




SLL 


2654 




SLL 


2655 




SLL 



SET.RTN.ENACLK 

YDI,3 

ARSYD,NULL,JA!! 

GET3YT.1,yDK1 

(•RCSB 

4 

HB0,aR0,DHSHFT 

HR0,MR0,DHSHFT 

MRO,SR0,DWSHfT 

SE0,HE0,DWSHFT 

SGN.CHK 

DIGITCK 

SB,SR 

SB,ME0,SE,EXB+CYD6SW 

ST0EBYTE,YDP1 

AESYD,HR3,ARSYD,YDP1 

ABSYD,KR3,ARSYD 

SET.BTN 



(8C/03) 
(8C/233 

SET INTERRUPT RETURN IN R11 



PRESET FLAGS = 

GET UNPACKED SIGNED BYTE FROM STR2 
•fS0:SR = DATA, BOTH FORM OOOOOCSD 
GET MRO:SH = COQQOOOS; DOOOOOOS 



CHECK (HRO) FOR VALID SIGH DIGIT 
CHECK (KR2) FOR VALID DECIMAL 
DATA FORM = OOOSDOOO 
A FORM PACKED SIGNED BYTE (DS) 
AND STORE a (STR1+LEH1) 

DECREMENT LEN1 IN R4 BY 1, 
DECEEBEHT LEN2 IN R5 BY 1 
SET NEW INTERRUPT RETURN 
IF FAULT, RETRY FROM SIGNED BYTE 



MEO,aESYD,CYD£SHA 

L,PnSHP,YDP1 

GETBYT.1,YDP1 

DIGITCK 

SE,ME2,CYD&SBA 

KB3,SULL,YDP1 

HR3,HB3,ME0 

L,PHVL002,YDP1 

MAR,ME3,ABSYD,TDP1 

HB2,'0F' ,DF2 

ME2,HR2,8DR,EXB+YDP 

G+L,PMVL002A 

DIGITCK 

SE2,ME2 

MR2,MR2 

HE2,ME2 



PACK LOOP. ENTERED WITH YDI=5. 

OPERATES RIGHT-TO-LEFT. 

LES2 (IS R5) EXHAUSTED ? 

BRANCH: YES. OUTPUT 'OO* 

GET (LOW) ZONED BYTE 

CHECK (KE2) FCR VALID DECIMAL 

(LOW) DECIMAL DIGIT 

IN CASE OF FLUSH 

DECB'D 1EN2 < ? 

BRANCH: YES, BUT SE ;{AVE ONE DIGIT 

A(HIGH BYTE) USING R2 

yiVaii nft.iiv, ri:.i»-il \niV5»*/ ij^i^rj 

1 EXTRACT DATA DIGIT 
BRANCH: NEEDN'T PROCESS ZERO DIGIT 
CHECK (MR2) FCP VALID DECIMAL 
POSITION HIGH DIGIT 



32326060 
323260-'0 
32326080 
32326090 
32326100 
32325110 

32326130 
32326140 

323261^0 
323261-70 



32326130 
32326200 
32326210 
32326220 
32326230 
32326240 
32326250 
32326260 
32326270 
32326270 
323262''0 
323262-'0 
32326280 
323262O0 
32326300 
32326310 
32326320 
32325330 
32326340 
32326350 
32326350 

32326380 
32326390 
32326400 
32326410 
32326420 
32326430 
32326440 
32325450 
32326460 
N032326470 
32326480 
32326490 
32326500 
32325510 
32326520 
32326530 
32326540 
32326550 
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STSIS,3 ISSTBt)CTI01«S 



0616 


003E 


6A20 


C517 


006A 


soot 


06t8 


Qitec 


0080 


C€i9 


OC08 


6EA1 


C5AA 


0E02 


5E92 


05A3 


0418 


3082 


Ct.AC 


0418 


3085 


06iD 


0?140 


6960 


C6AE 


5S00 


7310 



2656 
2657 
2658 
2659 
2660 
2661 
2662 
2663 
2664 



PBVL002 
PBVL002A 





II 

i 

BT 

LIHK 

S 

SDEC 

BF 

B 



SB,SH,HE2,S11 

YDI,4 

HOLLfABSYD 

L,FLnSHP,CYD£SHA 

ST0BBYTE,YDP1 



PACK 



LER1 < ? 

ESAHCH: YES. (SB) DATS HOST BE ZERO. 

STOBE PACKED ODTPOT BYTE IS STB1 
ABSYd)kB3IaRSYD,TDP1 DECEEBENT LES1 IS 3ft BY 1 
RBSYD,ME3,ABSYD DECBEHEHT IEN2 IS B5 BY 2 
IHT,PKVLP1 lOOP, OSLESS 

ISTRPT5,ENACLK SERVICE ANY IHTER3DPT. 



32326560 
32326570 
323265eO 
32326=90 
323266C0 
32326fi''0 
32326620 
32326630 
32326640 



cooo 


05AF 




05AF 


006A 


3002 


C6B0 


0466 


0080 


05B1 


006A 


8005 


06B2 


0406 


4060 


ceBB 


B06E 


80FF 


0634 


002E 


6450 


06B5 


0022 


EOOF 


oeB6 


0023 


EOFO 


C6B7 


0EB1 


OOEO 


06B8 


5E00 


7340 



2666 
2667 
2668 
2669 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 



* SOUTIHE GETS 
GETBYTE EQD 



BYTE FBOB HEKORY 3 SSD2 



GETBYT.1 



II 

L 

LI 

A 

LI 

N 

HI 

KI 

BE' 

3 



'HF 



YDI,2 

HAH,AESYD 

YDI,5 

HAR,ABSYD,HAB 

SE,'FF',DE2 

SB,SE,BDB,EXE 

HB2,SB,'0F' 

BE3,SS,T0' 

BAT+SPE 

IHTaPT5,EHACLK 



A(STE2) 



A{STE2) + LES2 



A(BYTE2) = 

BYTE MASK 

EXTBACT BYTE 

LOH DIGIT 

HIGH DIGIT 

HETURN 

SEBVICE ERBOR IHTEB50PT. 



323266^0 
323266''Q 
323266SQ 
32326690 
32326700 
32326710 
32326720 
32326730 
323267*0 
32326750 
32326760 
323267^0 



COOO 


05B9 




05E9 


0466 


0080 


065A 


005A 


3004 


C63B 


0406 


4060 


C63C 


0065 


04D0 


05 3D 


1063 


8001 


C63E 


0EB1 


OOEO 


06EF 


5E00 


7340 



2679 * ROUTINE STORES BYTE IS WEHOEY S 

2680 STORBYTE EQU * 

9681 L HAE,ABSYD 

2682 LI YDI,4 

2683 A «AE,ABSYD,MAR 

2684 EX3 aDB,SB 

2685 I-I HB3,1,DH1 

2686 RETNF HAT+BPE 

2687 B INTRPT5,ENACLK 



!HD1 
EXPECTS YDI=1 S ESTSY 
ACSTRD FHOH P1 

A(BYTEI) = ACSTRD + lEMI 

COSSTANT; STOBE BYTE. 

SERVICE EBEOP ISTEBFUPT 



32326790 
32326?C0 
32326810 
32326820 
32326530 
323268B0 
32326850 
32326860 
32326870 



rooo 


36C0 




C5C0 


006A 


8003 


;5Ci 


042C 


CCOF 


06C2 


0E19 


OOEO 


C6C3 


043f 


7080 


05C4 


0C09 


OOEO 


05C5 


OOBF 


F002 


C6C6 


0E01 


OOEO 



2689 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 



* EOU'^NE ADJUSTS CC ACCORDING TC ;UEUED DATA IS E3 
PMVFLAGS EQU *^^^^ ^^^^ ^^^^^^^^ ^, 

HULL,AESYD,'OF',EXE AMY SIGSIFICAHCE 



LI 

SI 

HETNF 



RETNT 

01 

SETS 



G+L 
FLE/PSWrABSYD.JA" 

L 
rLR,PSH,2,JAB 



3RASCH: SO. 

GET QUEUED FLAGS 

aSASCH: ALREADY SSGAtlVE 

SET G FLAG 

AND EETUEN. 



32326550 
3232?=:a 
32326S-'0 
32326920 
32326930 
32326540 
323?69'0 
32326960 
32326970 



0000 06C7 

C6C7 006A 8003 



2699 * BOUTINE ACCUMULATES SIGHIFICASCF,^TESTS ^OB^VALID ^.ATA ^^^^^ ^^^^^^^ 

FLAG BEGISTEE IS 83 



2700 
2701 



DIGITCK 



EQU 
LI 



YDI,3 



32326S90 
32327000 
32327010 
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STRING IN3TRDCTI0NS 



06C8 


001C 


A009 


06C9 


0E40 


6C50 


06CA 


0438 


C008 


06CB 


0438 


4C20 


06CC 


0E01 


0OE2 



2702 


DI3ITCK1 SI 


2703 


BF 


2704 


01 


2705 


DIGC1 


2706 


RETH 



NnLL,HB2,'09' VALID DECIS.U KIBBLE ? 32327020 

CDIGCI BRANCH: YES. 32327030 

ARSYD,ARSYD,*08* QUEUE C-FLAG 32327040 

ABSYD,ARSYD,ME2,EXH ACCUMULATE 5IGSIF. IM HIGH HALF 323270'50 

YDP1 POINT E4, BEtuSS. 323270^0 



0000 


06CD 




06CD 


004C 


8003 


06CE 


0E18 


6DC1 


06CF 


Q01C 


3009 


06D0 


0C40 


6D20 


06D1 


OOBF 


F008 


06D2 


042C 


C020 


06D3 


0C18 


6DC0 


06D4 


004C 


300B 


06D5 


0E18 


6D80 


06D6 


004C 


SOOD 


06D7 


0C18 


6DC0 


06D8 


0060 


300D 


06D9 


006A 


8003 


06DA 


0438 


C001 


06DB 


0E01 


0050 


06DC 


0050 


300C 


06DD 


0E01 


OOEO 



2708 


* ROUTINE CHECKS (KRO) FOR VALID 1 


3IGN DIGIT, C^EUES FLAGS. 




32327080 


2709 


* STANDARD SIGN DIGIT RETURNED IK 


MHO- 




32327090 


2710 


SGS.CHK 


EQO 


* 






32327100 


2711 




XI 


SULL,SR0,'03' 


PLUS ? 




32327110 


2712 




BF 


G+L, SGPLUS, CYD&SWA 


BRANCH: YES. 




32327120 


2713 




SI 


HULLrMRC'Og' 


ILLEGAL Ei:-5 DIGIT ? 




3232-'130 


2714 




BT 


CSGN.CKI 


BRANCH: A, 3, C, D, E, 


OR F 


32327140 


2715 




01 


FLR,PSW,'08',JAH 


ILLEGAL. St- C FLAG. 




32327150 


2716 


SGN.CK1 


NI 


NULL,ARSYD,'20' 


"ABSOLUTE-" SPEC'D BY C 


BIT OF XCP ? 


32327160 


2717 




BT 


G+1, SGPLUS 


BRANCH: YES. 




32327170 


2718 




XI 


NULL,HR0,'0B' 


NEGATIVE ? 




32327180 


2719 




BF 


G+1,SGSISUS 


BRANCH: YES. 




32377190 


2720 




XI 


K0LL,?!E0,'0D' 


NEGATIVE ? 




32327200 


2721 




BT 


G+L, SGPLUS 


BRANCH: NO. 




32327210 


2722 


* 






ILLEGAL TEIATEC AS PLUS HERE. 


32327220 


2723 


SGMINUS 


LI 


HB0,'0D' 


SIGN DIGIT 




32327230 


2724 




LI 


YDI,3 






32327240 


2725 




01 


ARSYD,ABSYD,1 


QUEUE L FLAG IN 33 




32327250 


2726 




RETH 




RETURN 




32327260 


2727 


SGPLUS 


LI 


SRC'OC* 


POSITIVE SIGF DIGIT 




32327270 


2728 




RETS 




RETURN 




3232-'230 



06DE 


0E02 


72F0 


06DF 


006E 


0170 


06E0 


OEOO 


6E30 


06E1 


0E02 


72F0 


06E2 


0065 


30 30 


06E3 


0E02 


6C00 


06E4 


005A 


S004 


06E5 


046C 


0081 


06E6 


DEOA 


5B92 


06E7 


0418 


3080 


06E8 


0F40 


5S61 


06E9 


5E00 


7340 



2730 
2731 
2732 
2733 
2734 

2736 
2737 
2738 



* ROUTINES STORE REPSESESTATION OF ZERO TO OUtPGT STRING 
PUSHP LINK SET.RTS SET INTERRUPT RETURN 

* IF FAULT, PETHY FROM PEEVIOUS BYTE 
L SB, NULL DATA 'OO' 

B PUSH 



PUSHU 



2740 POSH 

2741 

2742 

2743 

2744 

2745 

2746 

2747 



P0SH.1 



LISK SET.RTH 



LI 



SB,'30' 



LINK PHVFLAGS 

LI YDI,4 

L NULL,ARSID,CYD£SWA 

LIRKF L,STCBBTTE,YDP1+IE 

S ARSYD,MB3,ARSYD 

BF INT, PUSH. 1,CYD£SWA 

B IHTRPT5,ENACLK 



SET INTEEBirPr RETURN 

IF FAULT, EFTEY FROM PEEVIOUS BYTE 

DATA '30' 

GET QUEUED -LAGS 

LES1 EXHADSTFE ? 

BRANCH: NO. 

DECREMENT lESI 3Y 1 IN R« 

LOOP UNLESS 

SERVICE ANY INTERRUPT. 

IF NOT ESROB, CCUNT HAS DECREMENTED, 



32327300 
32327310 
32327320 
32327330 
32327340 

32327360 
32327370 
32327380 

323274C0 
3232-'410 
32327420 
32327430 
32327440 
32327450 
32327460 
32327470 
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STRING IN5THDCT 


ICxNS 


0000 


06EA 




06EA 


0E02 5C00 




06EB 


006C 0050 




06EC 


0C1S 22D1 




06ED 


0458 300F 




06EE 


OEOO 6F30 




0000 


06EF 




06EF 


0E02 6C00 




OSFO 


006C 0020 




06F1 


0C18 22D1 




06F2 


0458 30FF 




06F3 


0E02 72F0 




06Flt 


0060 017F 




06F5 


046C 0080 




06F6 


DC12 6AF0 




06F7 


0i»20 5090 




06F8 


0C18 22D0 




06F9 


0418 0085 




06FA 


0F40 6F60 




06FB 


5E00 7340 





2749 


* ROUTIS 


ES TES" 


[ ISi'Ui URJ.R ri^r. i,r.i 


2750 


FLUSE? 


EQU 


* 


2751 




LIHK 


PHYFLAGS 


2752 




L 


SnLL,SE 


2753 




BT 


G+L,SDDCC4,CYD{;SWA 


2754 




LI 


AE3T2,'0F' 


2755 




B 


FLUSH 


2757 


FLnSH!I 


EQU 


* 


2758 




LINK 


PHVFLAGS 


2759 




L 


liULL,HE2 


2760 




BT 


G+L,ADDCC4,CYD&S»A 


2761 




11 


ABSifD,'FF' 


2763 


FLUSH 


LIHK 


SET.ETH 


2764 




L 


HECNULL.LYSI 


2765 




L 


HULL/ABSYD 


2766 


F10SH.1 


LISKT 


G,GETBITE,IE 


2767 




N 


HBO,SH,RESYS 


2768 




BT 


G+L,ADDCC4 


2769 




SDEC 


AESYD,HEO,AESTD 


2770 




BF 


IHT, FLUSH. 1 


2771 




3 


ISTBPT5,ENACLK 



D WHEN LEf2 >=0, LESI <0. 
CALLED BY PB?. FLUSHES ISFOT DATA. 
COLLECT QUE0EE FLAGS 
TEST COEEEST DATA 
3BAHCH: OVESFIO? CASE. 
BYTE BASK TO 50 



CALLED BY U?V. FLUSHES INPUT DATS. 
COLLECT QUEUED FLAGS 
TEST CUBBEHT DATA 
BRANCH: OVEBFLOS CASE. 
BYTE MASK TO SO 

SET INTFEEDPT HETUEH 

FOE DECBEHEST; SELECT EC AS YS 

LEH2 > IH E5 ? 

BRANCH! HOBE DATA. 

TEST INPUT DATA 9ITH MASK (EO) 

REANCH: OVEEFLOS CASE. 

DECEEMENT LEN2 EI 1 IN 55 



SEEVICE ANY ISTEBHUPT 



32327490 
32527500 
32327510 

32327520 
3232-'530 
3232T=40 

323~"550 

32327570 
323275e0 
32327590 
32527600 
32327610 

32327630 
32327640 
32327650 
32327660 
32327670 
32327680 
32327690 
32327700 
32327710 
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ST8UG INSTHUCTIOSS 



0000 


05FC 




0000 


06FC 




06FC 


5i02 


72F0 


06FD 


006A 


8003 


06FE 


0428 


0170 


06FF 


0E02 


6B03 


0700 


0050 


0020 


0701 


oro2 


5CD0 


0702 






0702 


305 


OEOC 


0703 


0060 


OEOC 


070a 


0050 


OEOC 


0705 


00=50 


OEOC 


0706 


0052 


08D0 


0707 


0E02 


6C70 


0708 


003E 


6CD0 


0709 


003E 


64D1 


070S 


3502 


6B92 


070B 


0418 


3082 


070C 


0418 


3080 


070D 


0E02 


72F0 


070E 


0060 


8001 


0000 


070F 




070F 


046C 


0081 


0710 


0C03 


6S12 


0711 


DS02 


6B02 


0712 


0S02 


5C70 


0713 


0456 


0081 


0711* 


0E38 


7172 


0715 


0062 


OOf^O 


0716 


OEOO 


6EF0 


0717 


003E 


A030 


0718 


0406 


4062 


0719 


0065 


04D2 


071A 


1062 


0E32 


071B 


0"18 


7200 


071C 


0052 


0E20 



FOR THE FOLLOVING UNPACK ROUTINES, THE FCILOHIKG CONVENTIONS HOLD: 
STRING LENGTHS ONE GKEATE3 THAN SPECIFIED IN 
THE USES-LEVEL INSTBUCTICS APE ASSUMED. HO 
HAXIMOS IS IMPOSED. UNPACK PROCEEDS BIGHT-TO-LFF-^. 
AN ODD NUFBE8 OF PACKED DATA DIGITS IS AL«AlcS 
PROCESSED. 

NO INTERRUPT RESULTS FRO* AN INVALID SIGN OP 
DATA DIGIT. 

STANDARD SIGN DIGITS "C OB 'D' ARE PRODUCED. 
A STRING REPRESENTING ZERO HAS SIGN DIGIT "C 



2773 


* 


FOR THE FOI] 


2774 


* 


ALL: 


AT ISPI 


2775 


* 






2776 


* 






2777 


* 






2778 


* 






2780 


* 






2781 


* 






2783 


* 






2784 


if 






2786 


UMV 


EQU 


2787 


UMVA 


EQU 


2788 






LINK 


2789 






LI 


2790 






L 


2791 






LINK 


2792 






L 


2793 






LINK 


2794 






DO 


2795 






SRL 


2795 






SRL 


2795 






SRL 


2795 






SRL 


2796 






LHL 


2797 






LINK 


2798 









2799 









2800 






LINK 


2301 






S 


2802 






S 


2803 






LINK 


2804 


* 






2805 






LI 


2807 


UKVLP1 


EQU 


2S08 


* 






2809 






L 


2810 






BT 


2811 






LINK 


2812 






LINK 


2813 






L 


2814 






BF 


2815 






L 


2316 






B 


2817 


UaVLP2 


01 


2818 






A 


2819 






EXB 


2820 






SRL 


2821 






BF 


2822 






SRL 



SET.STN,ENACLK 

YDI,3 

ARSTD, NULL, JAM 

GETBYT.1,YD?!1 

I'R0,'!R2 

SGS.CHK 

4 

MR0,aRO,DWSHFT 

MR0,MEO,DWSKFT 

HRCMRCDWSKFT 

MRO,MBO,DWSHFT 

!1R2,SR 

DIGITCK 

SR,SR,SE,EXH 

SB,SR,SR,SXE+CYD 

STORBYTEjYDPI 

ARSYD,«R3,ASSYD, 

AESYD,SR3,SESYD 

SET.RTN 

MR0,1 



NULL,AESYD,CYDSSSA 

L,PU3HU,YDP1 

GET3YT.1,YDP1 

DIGITCK 

MAE,ARSYD,CYD&SHA 

L,DSVLP2,YDP1 

HR2,SS 

FLUSHO 

SE,BS2,'30" 

KAH,ARSYD,f!AE,YDP1 

BDR,SR,YDP1 

HE2,HR3,DW1+YDP1 

G+L,0BVLP3 

ME2,HR2 



(8C/04) 
(8C/24) 

SET INTEBFUPT RETURN IN R11 

PRESET FLAGS = 

GET SIGNED BYTE 3 (STB2+LEN2) 

SIGN DIGIT, FCRS OOOOOOOS 

CHECK («aO) FOR VALID SIGN DIGIT 

GET H30:SS IN FOR* 00000000 : FCOOOOOD 



T!E2 = DATA DIGIT, FORM OOOOOOOD 

CHECK (HS2) FOR VALID DECIMAL 

DATA, FCSH SOODSOOD 
SSWA DATA, FORK SOODSDSD 

STOPE IN CDTPDT STRING S(STR1+LEN1) 
YDP1 DECREMENT LEN1 BY 1 IN R4 

DECBEBENT LEN2 BY 1 IS E5 

SET HE» INTERRUPT RETURN 

IF FAULT, RETRY FROM SIGNED 3TTE. 

CONSTANT 



UNPACK DJTA BYTES 

OPERATES FPOB RIGHT TO LEFT 

LEN2 < IN E5 ? 

BRANCH: YES. OUTPUT •30'. 

GET BYTE S(STR2+LEN2) 

CHECK (LOW) DIGIT FOR VALID DECIHAL 

LEN1 < ? USING R4. 

BRANCH: BOEE TO DO. 

COPY BOTH DIGITS TO SR2 FOR FIHSH 

GO CHECr FOR ZERO DATA BEHAISISG. 

APPEND ZONE 

A(BYTE>, USING R1 

POSITION BYTE 

HIGH (PACKED) DIGIT TO HS2 

BRANCH: SEED NOT PROCESS ZERO DIGIT 

POSITION 



32327730 
32327740 
32327750 
32327760 
52327770 
323277S0 

32327800 
32327810 

32327830 
32327840 



32327860 
32327870 
32327880 
32327890 
32327900 
32327910 
32327920 
32327930 
32327940 
32327950 
32327950 
323279S0 
32327950 
32327960 
32327970 
32327980 
32327990 
32328000 
32328010 
32328020 
3232803C 
32328040 
32328050 

32328070 
32328080 
32328090 
32328100 
32328110 
32328120 
32323130 
32328140 
32328150 
32328150 
32328170 
32328180 
32328190 
32328200 
32328210 
32328220 
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STBING liSTSOCTIOHS 



071D 


0062 


0S20 


071E 


0062 


Ot20 


071F 


0S02 


sce3 


0720 


om3 


00 31 


0721 


ocos 


6EF2 


0722 


01t06 


3C80 


0723 


003E 


>03C 


072« 


0065 


OiDO 


0725 


106 8 


3?05 


0726 


oma 


0083 


0727 


0419 


0085 


0728 


OFtO 


70F2 


0729 


5E00 


73O0 



2823 


SEL 


2824 


SBL 


2825 


LIKK 


2826 !IHV1P3 S 


2827 


BT 


2828 


A 


2829 


01 


2830 


EXB 


2831 


LI 


2832 


S 


2833 


SDEC 


2834 


BF 


2835 


B 



HB2,SE2 

SB2,RR2 

DIGITCKI.TDBI CHECK (KH2) FGE VALID DECIMAL 

MB3,aE0,ABSYD,CXD£SHA (IES1-1) OSISG 54 

L,FLUSHn,TD?1 BBAMCH: LEK1 EXHAUSTED. 

MAE,HS3,AFSYD A(STEI) + (lESI-l), USISG B1 

SS,HE2,*30* APPEND 20SE 

BDE,SB POSITIOS OPIPGT BYTE 

TDI,5,DH1 ST03E ZCNED BYTE 

ABSYD,BP0,ABSYD,YDH1 DECEEMEHT LEK2 3Y 1 IH B5 

ABSYD,HEO,AESYD DECEEHEST LEW1 BY 2 IN E4 

IHT,UaTLP1,YDP1 LOOP, UNLESS 

INTEFT5,ENACLK SEEVICE ANY IHTEBHOPT. 



32328230 
32328240 
32328250 
32328260 
32328270 
32328280 
32328290 
32328300 
32328310 
32328320 
32328330 
32328340 
32328350 



MOD 
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ST8IN3 IKSTRUCTIONS 



0000 


072A 




072A 


00C7 


FC02 


072B 


006A 


800B 


072C 


ODSC 


003E 


07 2D 


005A 


8005 


072E 


0E01 


OOEO 



2837 
2838 
2839 
281*0 

2842 
2843 
2844 
2845 
2846 
2847 



THIS KOOTIHE RESOHES AH IKTEEEUPTED STRING INSTRUCTION. 
^OR THIS PEOCESSQP, PSS BIT 14 IS SET ONIY VHEN SUSPENDING 
A 3TR?NG ?hSt1uc?i6n TO SERVICE AN INTERRUPT. THIS BIT IS 
zero' DURING EXECUTION CF THE INSTRUCTION. 



IIPRESUM 



EQU 

XI 

LI 

L 

LI 

HETN 



[NTEBPUPT RETURN 



* RESUME INTEBREUPTED ISSTRUCTION 

PSW,PS9,'02',EXH+JA« ZERO IIP 3i: 
yDI,11 ARS B11 HAS ' 

HOIL,ARSYD,ILINK GET IT, 
YDI,5 POINT E5, 

AND RESUME. 



32328370 
32328380 
32328390 
32328400 

32328420 
32328430 
32328440 
32328450 
32328460 
32328470 



2849 * THESE ROUTINES ESTABLISH THE CONTROL STORE ADDRESS ^^ WHICH 

2850 * AN INTFRRUPTED STRING INSTRUCTION IS TO BE EESDHED, AND 
PEEFORH NECESSARY PSW AND LOC ADJUSTHENT PEIOP TO SERVICING 



2851 
2852 



* ANY INTERRUPT. 



32328490 
32328500 
32328510 
32328520 



0000 072r 

072F 006A 800B 

0730 0453 OOEO 

0731 006A 8005 

0732 5F41 OOEO 

0000 0733 

0733 506C 0050 

OOCO 0734 

0734 0037 FC02 
0000 0735 

0735 DSB2 OFCO 

0736 OS04 0130 



2854 SET.RTN 

2855 

2856 

2857 

2858 

2860 ISTEPT7 
2861 



2863 
2864 
2865 
2866 
2867 
2868 



EQU * 
LI YDI,11 
I AESYD,LE 
LI YDI,5 
RETNF INT,ENACLK 



EQU 
L 



NULLrHDEjENACLK 



SET INTEBBCPT RETURN ADDEESS 

COPY LINK A3DEFSS 

POINT R5, 

RETURN IF NO INTERRaPT 

HEHORY WAS READING AT INTERRUPT 



I!iTaPT5 EQU 



ISTHPT3 



* AN INTERRUPT BUST BE SERVICED. 

01 PSW.PS«,'02',EXH+JA» SET IIP BIT 

01 PSW.l'bW, ^^^^^ ^^^^ pg^ji BDCS/flDCS 

LINKF ?IATH-SPE,8ISUSLEN,IE IF NOT ERHOB, POINT WC BACK HERE 

FOB EEEOE, DECEEBENTS LATER. 
B EXIT,IVJE OPEN INTEBBUPT WINDOW. 



32328540 
32328550 
32323560 
32328570 
32328580 

32328600 
32328610 

32328530 
32328640 
32328650 
323286';0 
32328670 
32328680 



MODEL 3230 PROCESSOR EJfUlt.TC? 05-090B01M3 



95.GE 71 13:38:19 



01/20/82 



STRISS ISSTROCTIONS 



2870 * F 

2871 * 

2872 * 

2873 * 

2875 * 

2876 * 

2877 * 

2878 * 

2879 * 

2881 * 

2S82 * 

2883 * 

2385 * 

2836 * 

2888 * 

2889 * 

2891 * 

2892 * 



)^ TH" FOILOWIRG 1?E BOtJTINE, THE FOLIOHING CONVENTIONS HOLD: 

THE PACKED DSCIHAl STRING IS ASSDHED TO BE OF LENGTH 
16 BYTES, CONTAINING 31 DATA DIGITS AND A TRAILING 
SIGN DIGIT. 

LEGAL DATA DIGITS ARE ALL BCD DIGITS THROUGH 9. 
LEGAL POSITITE SIGN DIGITS ARE 3, A, C, E, F. 
LEGAL REGAflTE SIGN DIGITS ABE E, D. „„^^„^„^ 

A STRING PEPSFSENTING ZERO HAY HAVE EITHER A POSITIVE 
OB NEGATIVE SIGN DIGIT. 

IF COKTEESIOS OF THE PACKED DECIKAL SOSBER RESULTS 
IN ABITHHETIC OVERFLOW, THE DESTINATION REGISTERS 
ARE DNCHASGED, BUT NO INTERRUPT OCCURS. 

IF AN INVALID SIGN DIGIT IS ENCOUNTERED, A DATA 
FORMAT FAULT, REASON = 2, OCCURS. 

IF AS ISVAIIC DATA DIGIT IS ENCOUNTERED, A DATA 
FORMAT FAULT, REASON = 3, OCCURS. 

THE LARGEST SOSBER THAT BAY BE PROCESSED IS 
+/- 9 223 372 036 85t 775 807. 



32328700 
32328710 
32328720 
32328730 

32328750 
32328760 
323287-'0 
32328750 
32328790 

32328810 
32328820 
32328830 

32328850 
32328860 

32328880 
32328890 

32328910 
32328920 



0000 ' 


0737 




0737 


0060 


OOAO 


0738 


002A 


FC02 


0739 


0C18 


72A0 


073A 


0468 


0003 


073B 


04E8 


0173 


073C 


0468 


0173 


07 3D 


0468 


0063 


073E 


0468 


8010 


073F 


0418 


4170 


0740 


5E02 


72F0 


0741 


006A 


SQOD 


0742 


0456 


0080 


0743 


3061 


SOFF 


0000 


0744 




0744 


0022 


145F 


0745 


0S18 


74A3 


0746 


0062 


0E20 


0747 


0062 


0E20 


0748 


0062 


0'?20 


0749 


0062 


0E20 


074A 


0408 


4175 


074B 


0E08 


7542 


074C 


0408 


4175 


074D 


0466 


O080 


074E 


0E02 


76B1 


074F 


0062 


OOBO 



2894 
2895 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2903 
2904 
2905 
2906 
2907 
2908 

2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
2921 
2922 



LPS 



LPB1 



LFB1A 



EQU 

L 

NI 

BT 

L 

L 

L 

L 

LI 

S 



EQU 

N 

BF 

SRL 

SRI 

SRL 

SRL 

AINC 

BF 

AINC 

L 

LINX 

L 



MR0,YDI 

YDI,PSVi,'02' ,EXH 

G+L,IIPEESa!! 

ARSYD,MR0,YDE1 

ABSYD,NULI,JAM+YDK1 

AESYD,NUIL,YD!!1 

AESYD,!!AS,YDyi 

A8SYD,16 

ARSYD,ARSYr.,NULl 



LINK SET,RTS,ESiCLK 

LI YDI,13 

L MAB,ABSYD 

LI HR1,'FF',DP.2 



ENTERED VIA DPOMI * SF 

SAVE ENTRY YD SELECT 

TEST IIP BIT 

BRANCH: INSTRUCTION IN PROGRESS. 

YD SELECT TO HO 

ZERO CC, ACCUMULATOR R15 

AND E14. 

ACSTRING) TO R13 

E12 COUNT = (31 DIGITS+SIGN)/2 

2'S COMPLEMENT COUNT 

ONLY 19 DIGITS MAY CONTAIN DATA 

SET INTERRUPT RETURN IN R11 

ACOPEEAND BYTE) FROM R13 
MASK; FETCH DATA 



MR2,MR1,MDR,EXB+LYSI EXTRACT DATA; YSI HOLDS IS DIGIT 



G+L,LPB1A,YD«1 

HE2,ME2 

«E2,ME2 

«R2,KR2 

ME2,ME2 

ARSYD,A?.STC.SULL 

L,LPB2,YDP1 

AESYD,ARSYD,I!ULL 

MAB,ARSYD 

TENXPLUS.CTCeSWA 

HB2,YSr 



BRANCH: ZERO DATA NEED NOT SHIFT. 
GET MS DIGIT OF BYTE 



INCREMENT COUNT IN B12 
BBANCH: SIGN NIBBLE COMIHG 
INCREMENT A(STRING) IN R13 
READY FOR FETCH 
GET (ACCHHnLAT0R*10)+(MK2) 
LS DIGIT OF SYTE 



32328940 
32328950 
32328960 
32328970 
32328980 
32328990 
32329000 
32329010 
32329020 
32329030 
32329040 
32329050 
32329060 
32329070 
32329090 

32329100 
32329110 
32329120 
32329130 
32329140 
32329150 
32329160 
32329170 
32329180 
32329190 
32329200 
32329210 
32329220 



HODEI 3230 PBOCESSOE EKUiATOR 05-090EOU13 



STRING IHSTBDCTIONS 

0750 0E02 76B1 

0751 B06A 80OD 

0752 OFIO 7a'i0 

0753 5E00 7330 



0000 


0754 




075U 


0E02 


76B1 


0755 


0062 


OOEO 


0756 


5CB0 


7341 


0757 


OOUC 


1003 


0758 


0E18 


7633 


0759 


001C 


R009 


075R 


OEUO 


OESO 


075B 


004C 


A003 


075C 


0E18 


75F0 


07 5D 


OOUC 


flOOD 


075E 


0C18 


7630 


0000 


075F 




075F 


0418 


4173 


0760 


0E40 


7620 


0761 


0408 


C001 


0762 


0418 


4172 



0000 0763 

0763 0463 0083 

0754 0461 0081 

0765 040A C001 

0766 0068 0033 

0767 0OE8 0010 

0768 DE18 7690 

0769 OOEC 003O 
076A DC08 2270 



2923 
2924 
2925 
2926 



LINK 

LI 
BF 



2928 LPB2 ECU 

2929 LINK 

2930 1 

2931 BT 

2932 * 

2933 XI 

2934 BF 

2935 SI 

2936 BF 

2937 XI 

2938 BF 

2939 XI 

2940 BT 

2941 *IS'J3BIN EQ'J 

2942 S 

2943 BF 

2944 AI 

2945 SINB1 S 

2947 PinSBIS EQD 

2948 L 

2949 1 

2950 AI 

2951 L 

2952 L 

2953 BF 

2954 L 

2955 BT 



PAGE 72 



TENXPLUSfCirCSWA 
YDI,13,DE2 
IST,LPB1 
ISTRPT7,LNM.CLK 



13:38:20 



01/20/82 



GET (ACCUMUIAT0S*10)+(SE2) 

FETCH NEXT BYTE 

LOOP, UNLESS ISTEEEUPT 

SERVICE INTEEEDPT 



TENXPLOS,CTD£SHA 

HE2,YSI 

HAT+MPE,INTH?T5,E 

NULL,SR2,'C3' 

G+L,PLUS3I5,TD!11 

NULI,!1R2,*09* 

C,F0EFAaL2 

NaLL,HE2,'0B* 

G+L,HINaSBIN 

H0IL,HR2,"0D' 

G+L,PIUSBIK 

* 

AESYD,AESYD,KDLL, 
CMINBI 
AESYD,ARSYD,1 
ABSYD.ARSYDrSULL, 



PROCESS SIGN NIBBLE, DO OUTPUT 
GET (ACCUBULATCE*10) + (!1R2) 
KS2 = SIGN DIGIT 
NACLK+CYDESWA SERVICE ONLY EEROE 
RETRY IS FPC!' FAULTED BY'^E 
POSITIVE SIGN ? 
RECOGNIZE '03' AS POSITIVE 
VALID SIGN ? 
BRANCH: INVALID SIGN DIGIT, PACKED. 



MINUS ? 
BRANCH: 
MINUS ? 
BRANCH: 



IS 



NOl 



YD!f1 COKPLEHENT (R15) 

BRANCH: NQ CSEEY PBOPAGATE 
PROPAGATE FOB A •BOEROW 

YDP1 COMPLEHEMT B14 



!!E3,ARSYD,YD!!1 

HE1,AESYD,CTr£SHA 

YDI,ARSYD.1 

YD,HR3,YDH1 

YD,BR1,JAH 

G+L,*+1,IE 

NULL,MR3,J»H 

L,SETCC2,I?. 



LS DATA FBOK R15 

MS DATA FEOH R14 

FIGURE ENTRY P1+1 FROM RO 

LS HALF OUTPUT DATA 

KS HALF OUTPUT DATA 

EXIT IF »S HALF SETS G OB L 

ELSE TEST LS HALF SIGNIFICANCE 

EXIT IF CC = 2 OR 0. 



32329230 
32329240 
32329250 
32329260 

32329280 
32329230 
32329300 
32329310 
32329320 
32329330 
32329340 
323293'!0 
32329360 
32329370 
32329380 
32329390 
32329400 
32329410 
32329420 
32329430 
32329440 
32329450 

32329470 
32329480 
32329490 
32329500 
32329510 
32329520 
32329530 
32329540 
32329550 



MODEL 3230 PSOCESSOR EHULiTOB 05-090E01A13 
ST8IHG ISSTHaCTIOSS 



PAGE 73 13:38:22 



01/20/82 



0000 


076B 




076B 


001C 


A0 09 


076C 


OCUO 


OEAO 


076D 


0!*3F 


2430 


076E 


0E79 


OOSO 


076F 


0438 


4423 


0770 


0i*6E 


0083 


0771 


0468 


0A8C 


0772 


0C48 


7810 


0773 


0460 


0080 


077it 


0065 


OODO 


0775 


0468 


0A8C 


0776 


0468 


0A8C 


0777 


0C48 


7812 


0778 


0408 


6050 


0779 


0E40 


77B3 


077A 


0408 


C001 


077B 


0408 


0082 


077C 


0C43 


7810 


077D 


0408 


4020 


077E 


0E41 


00E3 


077F 


0408 


C001 


0780 


0E49 


OCEO 


0781 


DOEF 


6004 



2958 


TE'iXPinS 


EQU 


* 


295S 


* LARGEST 8UHBEB IS: +9 223 372 ( 


2960 


* 






2951 




SI 


NULL,HS2,*09' 


2962 




3T 


C,F0HFADI3 


2S63 







FL3,HB2,AESYD,EXB 


2964 




SETSF 


C+V+G+L 


2965 







AE?YD,ARSYD,»R2,EXB- 


2966 




L 


S5,ARSID,TDM1 


2967 




SLL 


ARSYD,ARSYD,DHSHFT 


2968 




BT 


C+L,TE1IX0VF 


2969 




1 


MRO,ABSYD 


2970 




L 


KDfi,SE 


2971 




SIL 


ABSYD,AR3YD,DWSHFT 


2972 




SLL 


ARSYD,ABSYD,DWSHFT 


2973 




BT 


C+L,TERX0VF,YDP1 


2974 




A 


ARSYD,SB,!1DE 


2975 




BF 


C,TESXPL1,YDK1 


2976 




AI 


ARSYD,ARSYD,1 


2977 


TEHXPL1 


A 


AESYD,!rSO,AESYD,YDP 


2978 




BT 


C+L,TE»XOVF 


2979 




A 


AESYD,AfiSYD,HE2 


2980 




8ETKF 


CYDRI 


2981 




A I 


AESYD,ASSYD,1 


2982 




SETSF 


C+L 


2983 


* 






2984 


TENXOVF 


LI 


FLE,4,IE+JAM 



ACCUMOLATES BCD AS BINARY. 



VALID DECIHAI DIGIT IH SR2 ? 

BEAHCH: 15? DATA DIGIT, PACKED. 

ANY NON-ZEEO DATA YST (USING EO) ? 

ESAHCH: ACCtJSULATOB, DATA ZERO 

YDKI ACC08BLATE C05EENT DATA 

GET LS HALF FSOK E15 

(AHS E14:SB)*2 

BRANCH: OVEEFIOH. 

REKEMBEE HS HALF, 

LS HALF OF (*2) 

(ASS B14:SE)*4 

(ARS E14:SE)*8 

BRANCH: OVERFLOW 

ADD TO HAKE (*10) LOW HALF 

POINT TO 514 

PROPAGATE CARRY 

ADD TO HAKE (*10) HIGH HALF 
BRANCH: OTFEFLOH 
ADD NEW DIGIT 
RETURN IF NO CAREY PROP 
PROPAGATE CAREY 
EETOEN IF NO CVERFLOH. 



SET CC = 4, EXIT. 



32329580 
32329590 
32329600 
32329610 
32329620 
32329630 
32329640 
32329650 
32329660 
32329670 
32329680 
32329690 
32329700 
32329710 
32329720 
32329730 
32329740 
32329750 
32329760 
32329770 
32329780 
32329790 
32329800 
32329810 
32329820 
32329830 
32329B40 



MODEL 3230 PSOCESSOB EMULATOR 05-090R01A13 
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13:38:23 



01/20/82 



STRING INSTgUCTIOBS 



2986 * F08 THE FOllOBING STBP INSTRUCTION, THE FOLLOWING CONVENTIONS APPLY: 32329860 

2987 * ANY BINARY NUMBER WHICH MAY BE CONTAINED IN 64 32329870 

2988 * BITS MAY BE CONVERTED TO DECIMAL AND OUTPUT TO 323298'^0 

2989 * A PACKED DECIMAL STRING, OF LENGTH 16 BYTES. 32329890 

2990 * THIS STSING CONSISTS OF 31 BCD DATA DIGITS, FOLLOWED 323299C0 

2991 * BY A SIGN DIGIT. 32329910 



2993 

2994 



THE SIGN DIGIT IS "C FOE ZERO OF POSITIVE DATA, 
AND 'D' FOE NEGATIVE DATA. 



32329930 
32329940 



0000 


0782 




0782 


0063 


OOAO 


0783 


002A 


FC02 


0784 


0C18 


72A2 


0785 


0468 


0063 


0786 


006B 


3005 


0787 


0468 


0173 


0788 


OOOA 


B001 


0789 


006E 


0083 


078A 


OO";! 


0081 



078B 0E08 7912 

0000 078C 

078C 001E 6170 

078D 0E40 78F0 

078E 0001 9001 

078F 0011 1170 

0790 OEOO 7940 



2996 
2997 
2998 
2999 
3000 
3001 
3002 

3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3012 
3013 
3014 



STBP 



STBP.NEG 



STBP. HI 



EQU * 

L SR3,YDI 

SI YDI,PSW,'02*,EXH 

BT G+L,IIPSESUM,YDP1 

L AKSYD,MAR,YDS1 

LI CNTR,5 

L ARSYD,NULL,YDM1 

AI YDI,MR3,1 

L SR,YD,YQM1 

L !Ifi1,YD,CYDeSWA+JAH 

BF L,STEP.P0S,YDF1 

EQU * 

S SR,SR,NULL 

3F CSTBP.NI 

AI HR1,ME1,1 

S BE1,BE1,NULL 

B STBP. 001 



ENTERED VIA DB0H1 

SAVE ENTRY YD SELECT 

TEST IIP BIT 

BRANCH: IN PROGRESS. POINT 

WORKING ADDRESS TO PI 



* 6E * 32329960 
32329970 
32329980 
El 32329990 
32330000 
32330010 
32330020 



CLEAR ACCUMULATOR ( R1 2: 1 3: 14; 15) 

SELECT INPUT R1+1 32330040 

LS HALF INPUT DATA 32330050 

as HALF INPUT DATA SETS CC 32330050 

CC USED TO GENERATE SIGN DIGIT. 32330070 

BRANCH: ALREADY ■POSITIVE"; POINT El 32330080 

MUST 2'S COMPLEMENT 32330090 

COMPLEMENT LOW HALF 32330100 

BRANCH: NO CARRY PROP 32330110 

PROPAGATE FOE A "BORROW 32330120 

COMPLEMENT HIGH HALF 32330130 

32330140 



0791 003C 10DO 

0792 0E18 7D42 

0793 OOEF 8002 



0000 


0794 




0794 


006A 


3007 


0795 


0468 


00D3 


0796 


0468 


0173 


0797 


0468 


0013 


0798 


0468 


0170 


0799 


5D42 


72F0 


079A 


006A 


8003 


079B 


0062 


300A 


079C 


0418 


2172 


079D 


0032 


A4FA 


079E 


0062 


0C22 


079F 


0032 


A41F 


07AO 


0E02 


•7EB0 


07 A 1 


006C 


OOAF 



3016 
3017 
3018 

3020 
3021 
3022 
3023 
3024 
3025 
3026 

3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
3036 
3037 
3038 



STBP.POS 
BF 
LI 



NnLL,MR1,SR 

G+L, STBP. ZIP, YDP1 

FLR,2,JAM 



STBP. 001 EQU 
LI 
L 
L 
L 
L 
LINKT INT,SET.BTN,ENACLK GET INTERRUPT RETURN TO Ell 



YDI,7 

AESYD,SR,YDM1 

ABSYD,N0LL,YDH1 

AESYD,HR1,YDM1 

ABSYD,NULL 



ANY POSITIVE DATA ? 

BRANCH: "FAST EXIT"" FOR ZERO. 

SET CC = 2 

CONVERT TO BASE (10**8) 

LS HALF POS DATA (W2) TO R7 
ZERO TO R6 

MS HALF POS DATA (WD TO R5 
ZERO TO R4 



LI 
LI 
S 
01 

EXH 
01 



YDI,3 B3 TC HOLD DIVISOR, 10 

HR2,'0A' BUILD "FA0A1F00" CONSTANT = 10**8 

ARSYD,«R2,»ULL,YDP1 DIVISOR TO E3, 2"S COMP FORM 



SB2,BB2,"FA*,EXB 

MR2,MB2,YDP1 
«R2,MR2,"1F",EXB 



LINK DIVIDE 



HULL,YDI,LYSI 



CONTINUE BUILDING CONSTANT 

AND WE HAVE IT. 

YDI = 5, POINTS TO SAVED DATA 

DIVIDE (0:W1) IN (E4:R5) BY 

(10**8) IN HB2. 

RETURNS (EE1:Q1) IN (R4:R5) 

SELECT R4 AS YS 



(WD 



32330160 
32330170 
32330180 

32330200 
32330210 
32330220 
32330230 
32330240 
32330250 
32330260 

32330280 
32330290 
32330300 
32330310 
32330320 
32330330 
32330340 
32330350 
32330360 
32330370 
32330330 



*0;EL 3230 PROCESSOR EBUIf.TOP 05-090S01A13 
STRING INSTHUCTIOHS 
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01/20/82 



07A2 


0tt6C 


0090 


07A3 


0C08 


7A72 


07A4 


040C 


5F20 


07A5 


0C08 


7A70 


07A6 


0i*09 


2090 


0000 


07A7 




07A7 


0U65 


0082 


07A8 


01*68 


0090 


C7A9 


0E02 


7EB2 


0000 


07AA 




07AA 


0463 


0080 


07A3 


0E08 


7AF0 


07AC 


0413 


2030 


07AD 


0061 


8001 


07AE 


001E 


10D0 


0000 


07AF 




a7AF 


0468 


0050 


C7E0 


0E02 


7EC0 


07B1 


0465 


0080 


07 32 


006A 


300F 


0723 


0468 


0033 


0731* 


0468 


0053 


07S5 


0468 


00D1 



0736 


0468 


B01F 


G737 


5D42 


72F0 


C738 


0061 


80FF 


07B9 


OEOO 


7BC1 


C7BA 


0E02 


7D70 


D7BB 


0061 


0170 


00 00 


07BC 




07BC 


0052 


0171 


073D 


043E 


COEO 


07BE 


006E 


0ED2 


073F 


006E 


0ED2 


07C0 


0468 


0172 


:-7C1 


0460 


0081 


0000 


07C2 




07C2 


006E 


OEDF 


07C3 


046E 


0092 


07C4 


0E18 


7C92 


07C5 


006B 


6020 


07C6 


0002 


0A27 



3039 






L 


NDLL,ARSYS 


3040 






3: 


L, STEP. 002, YDP1 


3041 


* 








3042 






A 


H0LL,ARSYS,MR2,SEA 


3043 


* 








3044 






3^ 


L,STBP.002 


3045 






A 


AESYS,ME2,A8SYS 


3046 


STEP. 


002 


EQO 


* 


3047 






L 


!!DR,ARSTD,YDP1 


3048 






L 


AESYD,ABSIS 


3049 






LIfX 


DIVIDE, YDP1 


3050 


jk 








3051 


* 








3052 


STEP. 


,003 


EC- 


* 


3053 






L 


HR3,AESYD 


3054 






BF 


L, STEP. 004 


3055 






s 


gE3,HB2,ARSYD 


3056 






LI 


l!E1,1 


3057 






S 


SR,ME1,SE 


3058 


STBP. 


.004 


ECU 


* 


3059 






L 


AESYD,BDR 


3060 






LlfJ. 


DIVIDE1 


3061 


* 








3062 






L 


SDS,AHSYD 


3063 






LI 


YDI,15 


3064 






L 


AaSYD,HE3,YDK1 


3055 






1 


ARSYD,HDR,YD»1 


3066 






L 


ARSYD,SB,CYD£SWA 


3067 


* * 








3068 


* * 








3069 


* * 








3070 


* * 








3071 






LI 


ARSYD,31 


3072 






Lisin 


' IHT,SET.RTN,ENACL! 


3073 






LI 


HE1,*FF' 


3074 






a 


STBPIP2,CYD£SHA 


3076 


STBPL2.1 


1 IISK 


STBPSTOE 


3077 






I 


"El, NULL 


3078 


STBPLP2 


ii^ :-■ 


* 


3079 






T 


!'E2,HULL,CYD£SWA 


3080 






01 


SE,AESYD,'E0' 


3081 






SSL 


SE,SR,YDP1 


3082 






SSI 


SR,SE,YDP1 


3033 






L 


AESYD,»0LL,YDP1 


3084 






T 


MEO,ARSYD,CYD£SHA 


3085 


STBPLP2B ^CV 


* 


3086 






SHI 


SR,SE,LYSI 


3087 






L 


SE,ARSYS,YDP1 


3088 






EF 


G+L,STBPLP2C,YDP1 


3089 


* 








3090 






LI 


CHTR,32 


3091 






QIT 


SE2,BB0,!IE2 


3092 


* 









TO DO AEITHHETIC COHPAEF: 

3HAKCH: NEGATIVE LESS THAN (10**8)/2 

FOIST E5. 

COHPAEE SE1:<10**8)/2 USING P4 

?EHEHBEE, KE2 HAS A NEGATIVE NUMBER. 

BRANCH: RE1 < COMPARAND. 

GET (RE1-10**8), AVOID O'FLOW, E4 

SAVS Q1 TO USE BELOW - POINT R6 
LOAD R6 WITH EE1 FROH E4 
DIVIDE (RE1:W2) IN (B6:E7) BY 
(10**8) IK HB2. 
RETURNS (RE2;Q2) IN (B6:R7) 

3E2 FROH R6 

IF NEGATIVE, NEEDS COBRECTION 

SE2 + (10**8) USING S6 

Q2 - 1 IN SR 

SAVED Q1 TO R6 

DIVIDE (Q1t02) IN (E6:SR) BY 10**8 
RETURNS (EE3:Q3) IK (E6:R7). 
rOVE (EE3:Q3) TO {E14,R13) 

352 TO R15 

RS3 TO E14 

Q3 TO R13 

FOR •7FFF FFFF FFFF FFFF' INPUT, 

215 = 0343 CFFF 

'14 = 0202 8830 

513 = 0000 039A 

COUNT FOR 31 DIGITS £ SIGN TO RO 

SERVICE ANY INTERRUPT 

SET 'BYTE READY TO OUTPUT" 

-TART DIGIT CONVERSION 



OUTPUT LEAST SIGSIF DATA BYTE 
SET "BYTE SOT READY" 

SET MSB DIVIDEND = FOE DIVIDE 

•SIGN-EXTEHD" COUNT FBOB EO 

GET DATA EEGISTEE 12, 13, 14, OR 15 

PRE-ZESO OUTPUT REGISTER (B2) 

DIVISOR = 10 (2"S COMF) 

"XTERED VIA DE0M2 

GET DATA REGISTER 12, 13, 14, OR 15 

ACCESS DATA REGISTER 

BRANCH: DATA ZERO. AVOID DIVIDE. 

(8E2:SE) = (0:ARGUHEST) 

YDI CONTAINS 2 HEBE. 

DIVIDE BY 10 

RETDSNS (EEH:QOOT) I» {HE2:SR) 



32330390 

32330000 

32330910 

32330*20 

32330430 

32330440 

3233C4=G 

32330460 

3233047C 

32330480 

32330430 

32330500 

3233051C 

32330520 

32330530 

3233054C 

32330550 

323305*0 

32330570 

3233058C 

32330=90 

323306CC 

32330510 

32330620 

32330«30 

32330640 

32330550 

323306*^0 

323306-'D 

32330680 

32330690 

323307CO 

32330710 

32330720 

32330730 

32330740 

32330''60 
323?07-'0 
32330780 
323307OC 
32330900 
32330910 
32330820 
3233083C 
32330360 
32330852 
32330860 
32330870 
32330880 
32330890 
323309CC 
3233091C 
32330920 
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07C7 


0«38 


2080 


07C8 


0«59 


OODO 


0000 


07C9 




07C9 


0041 


90FF 


07CA 


0E1S 


7BA0 


07CB 


0062 


017F 


07CC 


Otic 


DOOC 


07CD 


OEHO 


7D60 


07CE 


OtlE 


2095 


07CF 


0U68 


0D8C 


07D0 


0l»68 


0D8C 


07D1 


QU68 


0D80 


07D2 


01(68 


0D81 


07D3 


083E 


E0F8 


0000 


07Dlt 




07Dlt 


01*68 


0171 


07D5 


QU68 


801F 


0000 


07D6 




07D6 


5DU2 


72F0 



3093 
309U 
3095 
3096 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
310U 
3105 
3106 



3109 
3110 
3111 
3112 

3113 





L 
ST3PLP2C ECU 
XI 

BF 

L 

SI 

BF 

3DEC 

E9L 

HEL 

HRL 

RRL 

01 



AESYD,KR2,AHSYD 
ARSYS,SR 

* 

HE1,HR1,"FF' 

G+L/STBrL2» 1 

!!E2,NULI,1TSI 

H0LL,ASSYS,12 

C,ST3P.Z1 

SR,HR2,AESYS 

AESYD,ARSYD,DHSHFT 

ABSYD,ASSYD,DHSHFT 

ARSYD/ASSYD 

ARSYD,ARSYD,CYD£SWA 

SR,SR,'Fe',D2 



APPEND CURRENT DECIMAL DIGIT TO E2 

RETAIN QUOTIENT IN DATA REGISTER 

ENTRY WHEN ZERO DIVIDENO 

REVERSE FLAG 

BRANCH: GOT A BYTE 

MSB DIVIDEND = FOS DIVIDE; YSI = 

ANY SIGNIFICANCE LEFT ? 

BRANCH: NEED NOT CONVERT FURTHER. 

COMPUTE (COUNT-D 

MOVE DIGIT FOR NEXT; SCALE COUNT 



STBP.ZIP EQU 

L 

LI 
STBP.Z1 EQU * 

LINKT INT,SET.HTN,ENACLK 



AESYD,NUTL,CYDeSWA 
ARSyD,31 



POINT EO 
■SIGN EXTEND" 



COUNT, VECTOR STBPLP2E 



■FAST EXIT' FOR ZERO 

ZERO OUTPUT REGISTER (R2) 

COUNT FOR 31 DIGITS £ SIGN TO BO 

SERVICE ANY INTERRUPT 



32330930 
323309U0 
32330950 
32330=";P 
32330970 
32330980 
32330990 
32331000 
32331010 
32331050 
32331030 
323310UC 
323310=^0 
323310f0 



32331090 
32331100 
32331110 
32331120 
32331130 



0000 


07D7 




07D7 


006A 


3002 


07D8 


0II6E 


0981 


07D9 


0E18 


7DD0 


07DA 


006E 


09D0 


07DB 


006E 


09D0 


07DC 


006E 


09D0 


07DD 


outc 


COIF 


07DE 


0C18 


7E30 


0000 


07DF 




07DF 


0023 


F001 


07 EO 


0033 


BOOC 


07E1 


003E 


30DO 


07E2 


0108 


C001 


0000 


07E3 




07E3 


0050 


8001 


07E4 


0«13 


0082 


07E5 


0406 


UE30 


07E6 


0065 


04D1 


07E7 


106C 


0170 


07E8 


oai8 


0085 


07E9 


5D1*0 


5E40 


07EA 


DC 11 


OOEO 



3115 
3116 
3117 
3118 
3119 
3120 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
3137 
3138 
3139 



* ROUTINE DECI 

* AT A(STRING) 
STBPSTOB EQU 

LI 

RLL 

BF 

ELL 

ELL 

RLL 

STEPS. XI 
BT 

STBP.SGN EQU 
NI 
01 


AI 

EQU 

LI 

S 

A 

EXB 
L 

SDEC 
BT 
RETNT 



DES IF SIGNED BYTE OH DATA BYTE. STORES BYTE 
+(C0UNT/2). EXITS WHEN COUNT EXHAUSTED. 



STEPS. 1 



YDI,2 

SR,ARSYD,CYD£SWA 

G+L, STEPS. 

SB, SB 

SR,SR 

SE,SE 

NULL,ARSYD,31 

G+L,STBPS.1 

* 

HE3,PSH,*01' 
SB3,?)E3,'0C' 
SR,MB3,SE 
AESYD,ARSYD,1 

* 

HE0,1 

BE3,ME0,ABSYD,YDP1 

MAE,AESYD,MR3,SRL 

MDR,SE,CYD£SKA 

HULL, NULL, DW1 

AESYD,MEO,ASSYD 

INT,STBPS.2,ENACLK 

G,IE 



SELECT OUTPUT BEGISTEE 

ACCESS DATA 

BRANCH: ZERO DATA 

POSITION BYTF TO B24:31 AS BEQ'D 



SIGNED BYTE ? 
BRANCH: MO- 
OUTPUT SIGNED BYTE 
CAPTURE CC L FLAG 
FORM SIGN DIGIT, "OC OE 'OD' 
APPEND FIRST DATA DIGIT 
SET COUNT TO 32 TEHPORABILY IN RO 
OUTPUT BYTF TO DEST'N STRING 
CONSTANT 

GET (COUNT-1) FROM SO, POINT R1 
COMPUTE A(STEING BYTE) 
POSITION BYTE TO OUTPUT 
STORE BYTE 

DECREMENT COUNT IN fO BY 2 
SERVICE ANY ISTERSUPT 
RETURN IF COUNT STILL POSITIVE. 



32331150 
32331160 
32331170 
32331180 
32331190 
32331200 
32331310 
32331220 
32331230 
32331240 
323312=0 
32331260 
323312^0 
32331280 
32331290 
32331300 
32331310 
32331320 
32331330 
3233134C 
323313=0 
32331360 
32331370 
32331390 
32331390 
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ST8ISG IMSTROCTIOSS 



cooo 


07E3 




07 SB 


OttSE 


0083 


3000 


07EC 




07EC 


0U60 


0080 


07ED 


OE08 


7F20 


07EE 


001E 


6170 


07SF 


OSitO 


7F10 


07F0 


0408 


C001 


07F1 


0418 


1*170 


:7F2 


0053 


3020 


;7?3 


0403 


2A87 


OITH 


otmc 


0080 


"•5 


0F08 


7F70 


■3"?6 


0!+1S 


11170 


07F7 


004C 


OODO 


C;7F8 


OSOB 


7FA2 


:7F9 


001S 


5170 


C7FA 


0i»69 


00D3 


:7F3 


0E01 


OOEO 



3142 
3143 
3144 
3145 
3146 
3147 
3148 
3149 
3150 
3151 
3152 

3154 
3155 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3163 
3164 
3165 
3166 
3167 
3168 
3159 
3170 
3171 
3172 



* ROUTINES DO FULLWORD DIVISION. *3SnHE NEGATIVE DIVISOR. 

* ROUTINE -DIVIDE* EXPECTS YDI SELECTING ODD REGISTER 

* INPUT: (TD:YDP1)=DIYIDESD; SE2=DITISCR 

* ROUTINE 'DIVIDEI* EXPECTS YDI SELECTING EVEN REGISTER 

* INPUT: (YD:SR)=DIVIDEND; HR2=DITIS0R 

* 0UTPUT:YCP1=SR=CU0TIENT; YD=EtS?.ISDER 
* 

* NOTE THAI SIGN ADJUSTMENT IMPOSED PRESUMES THAT THE POSITIVE 

* DIVISOR IS ALREADY NEGATED. AS A RESULT, THE SIGN OF 

* THE REiaiSDER AND OF THE QUOTIEST ARE THE SAME AS THE SI'S! 

* OF THE DIVIDEND. 



DIVIDE 



DIVIDEI 



DV002 
DV001 



DV003 



DV004 



ECU * 

L SE,ARSYD,YDM1 

ECO * 

L BR0,AESYD 

BF L,DV001 

S SR,SR,NaLL 

BF C,DV002 

AI ARSYD,ARSYD,1 

S ARSYD,ARSYD,NnLI 

II CNTE,32 

DIV ARSYD,MR2,ARSYD 

X NULL,MRO,ARSYD 

3? L,DV003 

S AR5YD,ARSYD,NULL 

X NULL,HRO,SR 

BF L,DV004,YDP1 

S SR,SE,NULL 

L ABSYD,SR,YDM1 



?5 GETS IS INPUT DATA 

CAPTURE SGN(DIYD) FEOS !! 
SEANCH: ALREADY POSITIT? 
2'S CCHPIEMENT LOW HAL? 
BRANCH: NO CARRY PRO? 
PROPAGATE FOP A 'BORRCi' 
2'S COMPLEMENT HIGH HALF 



32331420 
32331U30 
32331440 
32331450 
32331460 
32331470 
32331480 
32331490 
32331500 
32331510 
32331520 



32331540 
32331550 
32331560 
HALF 32331570 
32331530 
32331590 
32331600 
32331610 
32331620 
32331630 
32331640 
32331650 
S(DIVIDFND). 32331660 



DIVIDE (YD:SB) BY (H32) 

3GN( REMAINDER) CORRECT f 
BRANCH: IS NOW SAME AS " 

2'S COMPLEMENT REMAISDir 32331670 

SGNCQOOTIENT) COREFC? ? 32331680 

3RANCH: SGNCQUOTIENT) CCrRECT. 32331690 

2'S COMPLEMENT QUOTIEST 32331700 
ADJUSTED QUOTIENT. SEIICT EVEN YD. 32331710 

AND RETURN. 32331720 
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3175 iFP ■800'-* 32331750 

3175 DO -eOO'-* 32331760 

3177 DC FSEEWCHD 32331770 

3177 DC FEEEWOSD 323317T0 

3177 DC FEEEWCRD 32331770 

3177 DC FEEEaCBD 32331770 

3178 ESDC 32331780 



FHS 


E SPACE 


07FC 




07FC 




07FC 


OOOO 0000 


07FD 


0000 0000 


07FE 


3000 0000 


07FF 


0000 0000 
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DE0S1 VECT03 TABLE £ PPIV/ILEG TABLE 



0000 aoc2 

0000 8000 

0000 2000 

0000 1000 



3180 IlEG 

3181 PEIV 

3182 FLOAT 

3183 9CSEHA 



EQU 
EQU 
EQU 
EQU 



IIIKT+' tOOO* 
•8000' 
•2000' 
■ 1000' 



ILLEGAL INSTBOCTIOK FLAGEVECTOE 
PaiVILEGED ISSTBUCTION FLAG 
FLOATING POIKT IHSTRUCTION FLAG 
ENABLES HCS ACCESS ABOVE WFF' 



08C 



3185 * BITS 00:15 OF BOH HORDS SHOWN AEE HOT USED. 

3186 * BITS 16:19 COHTAIM THE FLAG INFORSATION FOE PFIV/ILLEGAL BOH 

3187 * PEIV/ILLEGAL SOH 19-188F27 SHOHH (HITH WCS). 

3188 * PEIV/ILLFGAL BOH 19-188F25 (NO »CS) CONTAINS 

3189 * X'U- FOE OPCODES E5, E8, AMD E9. 

3190 * BITS 20:31 CONTAIN THE IBSTEOCTIOS'S DHOBI EBTHT ADDRESS. 

3191 ORG SCSLO 



32331800 
32331810 
32331820 
32331830 

32331350 
32331860 
32331870 
32331880 
32331890 
32331900 
32331910 



0800 


0000 


40C2 


0801 


0000 


0290 


0802 


0000 


0293 


0803 


0000 


029<t 


080« 


0000 


02B6 


0805 


0000 


0237 


0806 


0000 


02BA 


0807 


0000 


02B3 


0803 


0000 


0319 


0809 


0000 


02C5 


080A 


0000 


02CC 


080B 


0000 


02CF 


080C 


0000 


02B0 


080D 


0000 


02DC 


080E 


0000 


40C2 


080F 


0000 


!»0C2 


0810 


0000 


027C 


0811 


0000 


027C 


0812 


0000 


02A3 


0813 


0000 


25CS 


osm 


0000 


40C2 


0815 


0000 


25A3 


0816 


0000 


25A3 


0817 


0000 


25C3 


0818 


0000 


8120 


0819 


0000 


l*0C2 


081A 


0000 


40C2 


081B 


0000 


i40C2 


081C 


0000 


02D6 


081D 


0000 


02F8 


081E 


0000 


U0C2 


081F 


0000 


40C2 


0820 


0000 


0295 


0821 


DOOO 


0236 


0822 


0000 


0297 


0823 


0000 


0298 


082it 


0000 


031* 


0825 


0000 


031B 



3193 

319U 

3195 

3196 

3197 

3198 

3199 

3200 

3201 

3202 

3203 

3204 

3205 

3206 

3207 

3208 

3209 

3210 

3211 

3212 

3213 

3214 

3215 

3216 

3217 

3218 

3219 

3220 

3221 

3222 

3223 

3224 

3225 

3226 

3227 

3228 

3229 

3230 

3231 

3232 



DC 


ILEG 


DC 


BALE 


DC 


BTCS 


DC 


BFCE 


DC 


NE 


DC 


CLE 


DC 


OR 


DC 


XE 


DC 


LE 


DC 


CE 


DC 


AS 


DC 


SE 


DC 


MHE 


DC 


DHE 


DC 


ILEG 


DC 


ILEG 


DC 


SFSHFTF 


DC 


SFSHFTF 


DC 


CHVB 


DC 


EVALU+FLOAT 


DC 


ILEG 


DC 


SWAP+FLOAT 


DC 


SWAP+FLOAT 


DC 


EVALU+FLOAT 


DC 


LPSW8+PEIV 


DC 


ILFG 


DC 


ILEG 


DC 


ILEG 


DC 


HE 


DC 


DS 


DC 


ILEG 


DC 


ILEG 


DC 


3TBS 


DC 


BTFS 


DC 


BFBS 


DC 


BFFS 


DC 


LIS 


DC 


LCS 



00 


— 


01 


BALE 


02 


BTCS 


03 


BFCE 


04 


NS 


05 


CLE 


05 


OS 


07 


XE 


08 


LE 


09 


CE 


OA 


AR 


OB 


SB 


OC 


SHE 


OD 


DHE 


OE 


— 


OF 


— 


10 


S3LS 


11 


SLLS 


12 


CHVE 


13 


LPEE 


14 


— 


15 


LGER 


16 


LGDE 


17 


LCER 


18 


IPSWR 


19 


— 


1A 


— 


1B 


— 


1C 


MR 


ID 


DE 


IE 


— 


IF 


— 


20 


ETBS 


21 


BTFS 


22 


BFBS 


23 


BFFS 


24 


LIS 


25 


LCS 



32331930 

32331940 

32331950 

32331960 

32331970 

32331980 

32331990 

32332000 

32332010 

32332020 

32332030 

32332040 

32332050 

32332060 

32332070 

32332080 

32332090 

32332100 

32332110 

32332120 

32332130 

32332140 

32332150 

32332160 

32332170 

32332180 

32332190 

32332200 

32332210 

32332220 

32332230 

32332240 

32332250 

32332260 

32332270 

32332280 

32352290 

32332300 

32332310 

32332320 
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DR091 VECTOS TABLE £ PEIV/ILEG TABLE 



3233 

323U 

3235 

3236 

3237 

3238 

3239 

32l»0 

32«1 

32'»2 

32H3 

3244 

3245 

3246 

3247 

3248 

3249 

3250 

3251 

3252 

3253 

3254 

3255 

3256 

3257 

3258 

3259 

3260 

3261 

3262 

3263 

3264 

3265 

3266 

3267 

3268 

3269 

3270 

3271 

3272 

3273 

3274 

3275 

3276 

3277 

3278 

3279 

3280 

3281 

3282 

3283 

3284 

3285 

3286 
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0826 


0000 


02C!) 


0827 


0000 


02CS 


0828 


0000 


2521 


0829 


0000 


2522 


0e2A 


0000 


2524 


082B 


0000 


2525 


082C 


0000 


2526 


082C 


0000 


2527 


082E 


0000 


2528 


082F 


0000 


254C 


0830 


0000 


40C2 


0831 


0000 


40C2 


0832 


0000 


03EO 


0833 


0000 


25D6 


0834 


0000 


031F 


0835 


0000 


40C2 


0836 


0000 


40C2 


0837 


0000 


25D6 


0838 


0000 


2556 


0839 


0000 


25 57 


083A 


0000 


2559 


083B 


0000 


255A 


083C 


0000 


2553 


083D 


0000 


25EC 


083E 


0000 


255D 


083F 


0000 


254C 


0840 


0000 


0363 


0841 


0000 


0290 


0842 


0000 


0293 


0843 


0000 


0294 


0844 


0000 


022F 


0845 


0000 


0230 


0846 


0000 


022F 


0847 


0000 


022f 


0848 


0000 


022F 


0849 


0000 


02BE 


084A 


0000 


022F 


084B 


0000 


0230 


084C 


0000 


0230 


084C 


0000 


022F 


084E 


0000 


40C2 


084F 


0000 


40C2 


0850 


0000 


0363 


0851 


0000 


0233 


0852 


0000 


40C2 


0853 


0000 


40C2 


0854 


0000 


0252 


0855 


0000 


0233 


0856 


0000 


0232 


0857 


0000 


0232 


0858 


0000 


0232 



DC 


AIS 


26 


AIS 


DC 


SIS 


27 


SIS 


DC 


LEE+FIOAT 


28 


LEE 


DC 


CER+FLOAT 


29 


CEE 


DC 


AEE+FLOAT 


2A 


AEE 


DC 


SEK+FLOAT 


2B 


SEE 


DC 


HEE+FLOAT 


2C 


HE? 


DC 


DEE+FLOAT 


2D 


DEE 


DC 


FXE+FLOAT 


2E 


FXE 


DC 


FLE+FLOAT 


2F 


FIE 


DC 


ILEG 


30 


— 


DC 


ILEG 


31 


-- 


DC 


PBE 


32 


PBE 


DC 


DVALU+FLOAT 


33 


LPDE 


DC 


EXHE 


34 


EXHE 


DC 


ILEG 


35 


— 


DC 


ILEG 


36 


— 


DC 


DVALU+FLOAT 


37 


LCDP 


DC 


LDK+FLOAT 


38 


LDB 


DC 


CDP+FLOAT 


39 


CDE 


DC 


ADE+FLOAT 


3A 


ADE 


DC 


SDE+FLOAT 


3B 


SDE 


DC 


HDE+FLOAT 


3C 


MDR 


DC 


DDE+FLOAT 


3D 


DDE 


DC 


FXDE+FLOAT 


3E 


FXDE 


DC 


FLDS+FIOAT 


3F 


FLDB 


DC 


STH 


40 


STH 


DC 


BAL 


41 


BAL 


DC 


BTC 


42 


BTC 


DC 


BFC 


43 


BFC 


DC 


BXH 


44 


NH 


DC 


EXH2 


45 


CLH 


DC 


BXH 


46 


OH 


DC 


EXH 


47 


XH 


DC 


EXH 


48 


LH 


DC 


CH 


49 


CH 


DC 


BXH 


4A 


AH 


DC 


EXH2 


4B 


SH 


DC 


8XH2 


4C 


nn 


DC 


EXH 


4D 


DH 


DC 


ILEG 


4E 


— 


DC 


ILEG 


4F 


— 


DC 


ST 


50 


ST 


DC 


8XF2 


51 


AH 


DC 


ILEG 


52 


— 


DC 


ILEG 


53 


— 


DC 


EXF 


54 


S 


DC 


EXF2 


55 


CL 


DC 


EXF 


56 


C 


DC 


EXF 


57 


X 


DC 


EXF 


58 


L 



32332330 

32332340 

323323"^0 

32332360 

32332370 

32332380 

32332390 

32332400 

32332410 

32332420 

32332430 

32332440 

32332450 

32332460 

323324''0 

32332480 

32332490 

32332500 

32332510 

32332520 

32332530 

32332'=40 

32332550 

32332560 

32332570 

323325?0 

32332590 

32332600 

32332fi10 

32332P20 

32332630 

32332640 

32332650 

32332660 

32332670 

32332680 

32332690 

32332700 

32332710 

32332720 

32332730 

32332740 

32332750 

32332760 

32332770 

32332780 

32332790 

32332800 

32332810 

32332820 

32332830 

32332840 

32332850 

32332860 
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0859 


0000 


02C2 


085A 


0000 


0232 


085B 


0000 


0233 


085C 


0000 


0233 


085D 


0000 


0233 


085E 


0000 


033C 


085F 


0000 


0390 


0860 


0000 


2563 


0861 


0000 


02A6 


0852 


0000 


03DB 


0863 


0000 


032C 


0861* 


0000 


0238 


0865 


0000 


0248 


0866 


0000 


0259 


0867 


0000 


026B 


0868 


0000 


2232 


0869 


0000 


2232 


086A 


0000 


2232 


086B 


0000 


2232 


086C 


0000 


2232 


086D 


0000 


2232 


086E 


0000 


0782 


086F 


0000 


0737 


0870 


0000 


2570 


0871 


0000 


2572 


0872 


0000 


257A 


0873 


0000 


022F 


087IJ 


0000 


036C 


0875 


0000 


036C 


0876 


0000 


036C 


0877 


0000 


036C 


0678 


0000 


2581 


0879 


0000 


2531 


087A 


0000 


2581 


087B 


0000 


2581 


087C 


0000 


25B1 


087D 


0000 


2581 


087E 


0000 


258F 


087F 


0000 


2538 


0880 


0000 


40C2 


0881 


0000 


U0C2 


0882 


0000 


25AC 


0883 


0000 


i»0C2 


08SU 


0000 


2581 


0885 


0000 


40C2 


0886 


0000 


i*0C2 


0887 


0000 


25BA 


0888 


0000 


B400 


0889 


0000 


«0C2 


088A 


0000 


40C2 


088B 


0000 


U0C2 



3287 


DC 


C 


59 


C 


3288 


DC 


EXF 


5A 


A 


3289 


DC 


EXF2 


5B 


S 


3290 


DC 


EXF2 


5C 


H 


3291 


DC 


EXF2 


5D 


D 


3292 


DC 


CBC12 


5E 


CEC12 


3293 


DC 


CBC16 


5F 


CEC16 


3291* * 










3295 


DC 


STE+FLOAT 


60 


STE 


3296 


DC 


AHH 


61 


AHB 


3297 


DC 


PE 


62 


PB 


3298 


DC 


LEA 


63 


LEA 


3299 


DC 


ATL 


64 


ATI 


3300 


DC 


ABL 


65 


ABI 


3301 


DC 


BTL 


66 


ETI 


3302 


DC 


EBL 


67 


EBL 


3303 


DC 


EXF+FLOAT 


68 


LE 


330i* 


DC 


EXF+FLOAT 


69 


CE 


3305 


DC 


EXF+FLOAT 


6A 


AE 


3306 


DC 


RXF+FLOAT 


6B 


SE 


3307 


DC 


EXF+FLOAT 


6C 


BE 


3308 


DC 


RXF+FLOAT 


6D 


DE 


3309 


DC 


STEP 


6E 


STEP 


3310 


DC 


LPS 


6F 


LPB 


3311 * 










3312 


DC 


STD+FLOAT 


70 


STD 


3313 


DC 


STKE+FLCAT 


71 


STME 


3311* 


DC 


LME+FLOAT 


72 


LBE 


3315 


DC 


EXH 


73 


LHI 


3316 


DC 


EXBIT 


74 


TBT 


3317 


DC 


EXBIT 


75 


SBT 


3318 


DC 


EXBIT 


76 


EBT 


3319 


DC 


EXBIT 


77 


GET 


3320 


DC 


CDADSDBD+FLOAT 


78 


LD 


3321 


DC 


CDADSDMD+FLOAT 


79 


CD 


3322 


DC 


CDADSDHD+FLOAT 


7A 


AD 


3323 


DC 


CDADSDHD+FLOAT 


7B 


SD 


332K 


DC 


CDADSDHD+FLOAT 


7C 


BD 


3325 


DC 


CDADSDMD+FLOAT 


7D 


DD 


3326 


DC 


STBD+FLOAT 


7E 


STHD 


3327 


DC 


LHD+FLOAT 


7F 


LMD 


3328 * 










3329 


DC 


ILEG 


80 


— 


3330 


DC 


ILEG 


81 


— 


3331 


DC 


STDE+FLOAT 


82 


STDE 


3332 


DC 


ILEG 


83 


— 


3333 


DC 


CDADSDMD+FLOAT 


84 


LED 


333U 


DC 


ILEG 


85 


— 


3335 


DC 


ILEG 


36 


— 


3336 


DC 


-LDE+FLOAT 


87 


LDE 


3337 


DC 


BEK+PEIV 


88 


BSK 


3338 


DC 


ILEG 


89 


— 


3339 


DC 


ILEG 


8A 


— 


3340 


DC 


ILEG 


SB 


— 



32332870 

32332880 

32332890 

32332900 

32332910 

32332920 

32332930 

32332940 

32332950 

32332960 

32332970 

32332980 

32332990 

32333000 

32333010 

32333020 

32333030 

32333040 

32333050 

323330fi0 

32333070 

32333080 

32333090 

32333100 

32333110 

32333120 

32333130 

32333140 

32333150 

32333160 

32333170 

32333180 

32333190 

32333200 

32333210 

32333220 

32333230 

32333240 

32333250 

32333260 

32333270 

32333280 

32333290 

32333300 

32333310 

32333320 

32333330 

32333340 

32333350 

32333360 

32333370 

32333380 

32333390 

32333400 



MODEL 3230 PROCESSOE EH'JLSTOE 05-090301A13 
DR0S1 TSCTOF. TABLE E PSIV/ILEG TABLE 



3341 

3342 

3343 

3344 

^345 

3346 

3347 

3348 

3349 

3350 

3351 

3352 

3353 

3354 

3355 

3356 

3357 

3358 

3359 

3360 

3361 

3362 

3363 

3364 

3365 

3366 

3367 

3368 

3369 

3370 

3371 

3372 

3373 

3374 

3375 

3376 

3377 

3378 

3379 

3380 

3381 

3382 

3383 

3384 

3385 

3386 

3387 

3388 

3389 

3390 

3391 

3392 

3393 

3394 
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088C 


0000 


0605 


088D 


0000 


40C2 


088E 


0000 


40C2 


088F 


0000 


40C2 


0890 


0000 


027E 


0891 


0000 


Q27E 


0892 


0000 


0384 


0893 


0000 


0382 


0894 


0000 


033A 


0895 


0000 


811E 


0896 


0000 


aoc2 


0897 


0000 


40C2 


0898 


0000 


81C7 


0899 


0000 


S1C7 


089A 


0000 


S1C7 


089B 


0000 


81C7 


089C 


0000 


40C2 


089D 


0000 


81C7 


089E 


0000 


31C7 


089F 


0000 


40C2 


08A0 


0000 


40C2 


08A1 


0000 


40C2 


08A2 


0000 


40C2 


0SA3 


0000 


40C2 


08A4 


0000 


253D 


08A5 


0000 


25C3 


08A6 


0000 


25C4 


08A7 


0000 


25CB 


08i8 


0000 


40C2 


08A9 


0000 


40C2 


08AA 


0000 


40C2 


08AB 


0000 


40C2 


08AC 


0000 


40C2 


08AD 


0000 


40C2 


08AE 


0000 


40C2 


08AF 


0000 


40C2 


08B0 


0000 


40C2 


0881 


0000 


40C2 


08B2 


0000 


40C2 


08B3 


0000 


40C2 


08B4 


0000 


40C2 


08B5 


0000 


40C2 


08B6 


0000 


40C2 


08B7 


0000 


40C2 


0868 


0000 


40C2 


08B9 


0000 


40C2 


08BA 


0000 


40C2 


OeBB 


0000 


40C2 


088C 


0000 


40C2 


08BD 


0000 


40C2 


08BE 


0000 


40C2 



DC 


Hxax 


DC 


IlEG 


DC 


ILEG 


DC 


ILEG 


DC 


SFSHFTH 


DC 


SFSHFTH 


DC 


STBB 


DC 


LBB 


DC 


EXBR 


DC 


EPSR+PEIV 


DC 


ILEG 


DC 


ILEG 


DC 


RSIO+PRIV 


DC 


RRIO+PBIV 


DC 


EBIO+PEIV 


DC 


RSI0+P9IV 


DC 


ILEG 


DC 


RRIO+PRIV 


DC 


EBIO+PEIV 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


LEDE+FLOAT 


DC 


LEGE+FLOAT 


DC 


LDGR+FLOAT 


DC 


EVALD+FLOAT 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


IIEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 



8C 
8D 
8E 
8F 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
9A 
9B 
9C 
9D 
9E 
9F 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
AA 
AB 
AC 
AD 
AE 
AF 

BO 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BA 
EB 
BC 
BD 
BE 



BXEX 



SEHLS 

SLHIS 

STBR 

LBE 

EXBS 

SPSE 



MHE 
EHE 
HDE 

BDB 

ssa 

OCB 



LEDR 
LEGE 
LDGE 
LDEE 



32333410 

32333420 

32333430 

32333440 

323334'^0 

32333460 

32333470 

32333480 

32333490 

32333500 

32333510 

32333520 

32333530 

32333540 

323335S0 

32333560 

32333570 

32333580 

32333590 

323336C0 

32333610 

32333620 

32333630 

32333640 

32333650 

32333660 

32333670 

32333680 

32333690 

32333700 

32333710 

32333720 

32333730 

32333''40 

32333750 

32333760 

32333770 

32333780 

32333790 

32333800 

32333810 

32333820 

32333830 

32333840 

32333850 

32333860 

32333870 

32333880 

32333890 

32333900 

32333910 

32333920 

32333930 

32333940 



HODEL 3230 PBC1CESS05 E»!ULAIOR 05-090B01A13 
DE0M1 VECTOS TABLE il PEIV/ILEG TABLE 



08BF 


0000 


40C2 


08C0 


0000 


029E 


08C1 


0000 


029E 


08C2 


0000 


8122 


08C3 


0000 


0233 


08C4 


0000 


02E6 


08C5 


0000 


0237 


08C6 


0000 


023A 


08C7 


0000 


02BD 


08C8 


0000 


0319 


08C9 


0000 


02C6 


08CA 


0000 


02CC 


08CB 


0000 


02CF 


08CC 


0000 


0283 


08CD 


0000 


0283 


08CE 


0000 


0283 


08CF 


0000 


0283 


08D0 


0000 


036tt 


08D1 


0000 


0320 


08D2 


0000 


0383 


08D3 


0000 


022E 


03D4 


0000 


022E 


08D5 


0000 


31EB 


08D6 


0000 


U0C2 


08D7 


0000 


40C2 


08D8 


0000 


31C7 


08D9 


0000 


81C7 


08DA 


0000 


81C6 


08DB 


0000 


81C7 


OBDC 


0000 


l»0C2 


08DD 


0000 


81C7 


08DE 


0000 


81C6 


08DF 


0000 


8UE3 


08E0 


0000 


0361 


08E1 


0000 


013B 


08E2 


0000 


3141 


08E3 


0000 


83.16 


08EH 


0000 


i*0C2 


08E5 


0000 


933F 


08E6 


0000 


0323 


08E7 


0000 


039F 


08E8 


0000 


83C1 


08E9 


0000 


13BD 


08EA 


0000 


0281 


08EB 


0000 


0281 


08EC 


0000 


0281 


08ED 


0000 


0281 


08EE 


0000 


0281 


08EF 


0000 


0281 


08F0 


0000 


!»0C2 



3395 DC ILEG 

3396 * 
3397 
3398 
3399 

3aoo 

3401 

3402 

3403 

3404 

3405 

3406 

3407 

3408 

3409 

3410 

3411 

3412 

3413 * 

3414 

3415 

3416 

3417 

3418 

3419 

3420 

3421 

3422 

3423 

3424 

3425 

3426 

3427 

3428 

3429 

3430 * 

3431 

3432 

3433 

3434 

3435 

3436 

3437 

3438 

3439 

3440 

3441 

3442 

3443 

3444 

3445 

3446 

3447 * 

3448 DC ILEG 
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BF 



01/20/82 



DC 


BXLH 


CO 


BXH 


DC 


BXLH 


CI 


BXLS 


DC 


LPSB+PBIV 


C2 


LSPB 


DC 


THI 


C3 


THI 


DC 


NHI 


C4 


NHI 


DC 


CLHI 


C5 


CLHI 


DC 


OHI 


C6 


OHI 


DC 


XHI 


C7 


XHI 


DC 


LHI 


C8 


LHI 


DC 


CHI 


C9 


CHI 


DC 


AHI 


CA 


AHI 


DC 


SHI 


CB 


SHI 


DC 


BISHFTH 


CC 


SRHL 


DC 


RISHFTH 


CD 


SLHL 


DC 


BISHFTH 


CE 


SRHA 


DC 


EISHFTH 


CF 


SLHA 


DC 


STH 


DO 


STM 


DC 


LH 


D1 


LK 


DC 


STB 


D2 


STB 


DC 


BXBTTE 


D3 


LB 


DC 


EXBYTE 


D4 


CLE 


DC 


AL+PRIV 


D5 


AL 


DC 


ILEG 


D6 


-- 


DC 


ILEG 


D7 


— 


DC 


RRIO+PRIV 


D8 


SH 


DC 


ERIO+PRIV 


D9 


RH 


DC 


RXIO+PBIV 


DA 


WD 


DC 


REIO+PEIV 


DB 


ED 


DC 


ILEG 


DC 


— 


DC 


RRIO+PRIT 


DD 


SS 


DC 


RXIO+PRIV 


DE 


oc 


DC 


PSF+PRIV 


DF 


PSF 


DC 


TS 


EO 


TS 


DC 


SVC 


El 


SVC 


DC 


SINT+PRIV 


E2 


SINT 


DC 


SCP+PRIY 


E3 


SCP 


DC 


ILEG 


E4 


— 


DC 


BDCS+PRIV+WCSESA 


E5 


EDCS 


DC 


LA 


E6 


LA 


DC 


TLATE 


E7 


TLATE 


DC 


RHDCS+PRIV 


E8 


RDCS,HDCS 


DC 


ECS+WCSEHA 


E9 


ECS 


DC 


EISHFTF 


EA 


REL 


DC 


HISHFTF 


EB 


RLL 


DC 


EISHFTF 


EC 


SEL 


DC 


EISHFTF 


ED 


SLL 


DC 


EISHFTF 


EE 


SRA 


DC 


EISHFTF 


EF 


SLA 



FO 



32333950 

32333960 

32333970 

32333980 

32333990 

32334000 

32334010 

32334020 

32334030 

32334040 

32334050 

32334060 

32334070 

32334080 

32334090 

32334100 

32334110 

32334120 

32334130 

32334140 

32334150 

323341f;0 

32334170 

32334180 

32334190 

32334200 

32334210 

32334220 

32334230 

32334240 

32334250 

32334260 

32334270 

323342?0 

32334290 

32334300 

32334310 

32334320 

32334330 

32334340 

32334350 

32334360 

32334370 

323343S0 

32334390 

32334400 

32334410 

32334420 

32334430 

32334440 

32334450 

32334460 

32334470 

32334480 
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TABLE 



DE0B1 VEC 


:T0?, table £ PRIV/ILEG 


08F1 


0000 


i*0C2 


3itlt9 


08F2 


0000 


!t0C2 


3450 


08F3 


0000 


02B3 


3451 


08Flt 


0000 


02S6 


3452 


08F5 


0000 


02B7 


3453 


08F6 


0000 


02BA 


3454 


08F7 


0000 


023D 


3455 


08F8 


0000 


0319 


3456 


08F9 


0000 


02C6 


3457 


08FA 


0000 


02CC 


3458 


08FB 


0000 


02CF 


3459 


08FC 


0000 


!|0C2 


3460 


08FD 


0000 


U0C2 


3461 


08FE 


0000 


ltOC2 


3462 


08FF 


0000 


U0C2 


3463 



DC 


ILEG 


DC 


ILEG 


DC 


TI 


DC 


HI 


DC 


CLI 


DC 


01 


DC 


XI 


DC 


LI 


DC 


CI 


DC 


AI 


DC 


SI 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 



F1 


-- 


F2 


— 


F3 


TI 


F4 


m 


F5 


cl: 


F6 


01 


F7 


XI 


F8 


LI 


F9 


CI 


FA 


AI 


FB 


SI 


FC 


— 


FD 


-- 


FE 


— 


FF 


-- 



32334490 
32334500 
32334510 
32334520 
32334530 
32334540 
32334550 
32334560 
32334570 
32334580 
32334590 
32334f CO 
32334';i0 
32334«20 
32334630 
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13:38:39 
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0000 COOO 

0000 OOOO 

0000 aooo 

0000 EOOO 

0000 5000 



31*65 * FOEHAT BOB ISFOEHATION: 

3466 * WEIGHT 1 - BR - ACTIVE 1 

3467 * 2 - EXEX - ACTIVE 1 

3468 * 4 - RI2 - ACTIVE 

3469 * 8 - EX - ACTIVE 1 

3470 * SOTE - ALL DNDEFINED SPECIFIED AS RE. 



31*72 
3it73 
3474 
3475 
3476 

3478 
3479 
3480 



BX 

RI2 

Ell 

BX.HA 

RE 



EQO 

EQn 

EQO 
EQD 
EQO 



•COOO" 
■0000* 
■4000' 
'EOOO' 
'5000' 



BITS 00:15 OF EOB WORDS SHOWS A?" SOT USED. 

BITS 16:19 CONTAIN THE FLAG ISFCSHATION FOE THE FORMAT BOP. 

BITS 20:31 CONTAIN THE INSTEDCTIQS' S DE0B2 ENTRY ADDRESS. 



32334650 
32334660 
32334670 
32334680 
32334690 
32334700 

32334'?20 
323347^0 
32334740 
32334750 
32334760 

32334790 
32334790 
32334800 



0900 


0000 


5000 


0901 


0000 


5000 


0902 


0000 


5000 


0903 


0000 


5000 


0904 


0000 


5000 


0905 


0000 


5000 


0906 


0000 


5000 


0907 


0000 


5000 


0908 


0000 


5000 


0909 


0000 


5000 


090A 


0000 


5000 


090B 


0000 


5000 


090C 


0000 


5000 


C90D 


0000 


52BE 


090E 


0000 


5000 


090F 


0000 


5000 


0910 


0000 


523D 


0911 


0000 


528E 


0912 


0000 


5000 


0913 


0000 


55CF 


0914 


0000 


5000 


0915 


0000 


55A6 


0916 


0000 


55A8 


0917 


0000 


55D3 


0918 


0000 


5126 


0919 


0000 


5000 


091A 


0000 


5000 


091B 


0000 


5000 


091C 


0000 


5000 


091D 


0000 


5000 


091E 


0000 


5000 


091F 


0000 


5000 


0920 


0000 


5013 


0921 


0000 


5013 



3482 

3483 

3484 

3485 

3486 

3487 

3488 

3489 

3490 

3491 

3492 

3493 

3494 

3495 

3496 

3497 

3198 

3499 

3500 

3501 

3502 

3503 

3504 

3505 

3506 

3507 

3508 

3509 

3510 

3511 

3512 

3513 

3514 

3515 

3516 

3517 



DC 


EB+0 


DC 


EE+0 


DC 


BE+0 


DC 


RS+0 


DC 


EE+0 


DC 


BR+0 


DC 


RB+0 


DC 


BR+0 


DC 


RE+0 


DC 


EE+0 


DC 


BR+0 


DC 


RE+0 


DC 


EE+Q 


DC 


RR+DH.005 


DC 


EE+0 


DC 


RE+0 


DC 


RE+SELS 


DC 


EE+SLLS 


DC 


BE+0 


DC 


RE+LPEE 


DC 


SR+0 


DC 


SR+LGER 


DC 


ER+IGDE 


DC 


RR+LCEE 


DC 


ES+QTEST 


DC 


ER+0 


DC 


EE+0 


DC 


EE+0 


DC 


RB+0 


DC 


RB+0 


DC 


EB+0 


DC 


RE + 


DC 


EE+EXIT 


DC 


EE+EXIT 



00 


— 


01 


BALE 


02 


BTCR 


03 


PFCR 


04 


NB 


05 


CLE 


06 


OE 


07 


XE 


08 


LB 


C9 


CE 


OA 


AE 


03 


SB 


OC 


SHE 


OD 


DHR 


OE 


— 


OF 


— 


10 


SELS 


11 


SLLS 


12 


CHVR 


13 


IPEE 


14 


-- 


15 


LGEE 


16 


LGDE 


17 


ICER 


18 


LPSWR 


19 


— 


1A 


— 


IB 


— 


1C 


ME 


ID 


DE 


1E 


— 


IF 


— 


20 


BTBS 


21 


BTFS 



32334820 

32334930 

32334840 

32334850 

32334860 

32334370 

32334880 

32334S90 

32334900 

32334910 

32334920 

32334930 

32334940 

32334950 

32334960 

32334970 

32334980 

32334990 

32335000 

32335010 

32335020 

32335030 

32335040 

323350'=0 

32335060 

323350-'0 

32335080 

32335090 

32335100 

32335110 

32335120 

32335130 

32335140 

323351=0 

32335160 

32335170 
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0922 


0000 


5013 


0923 


0000 


5013 


0921* 


0000 


5CQ0 


0925 


0000 


5000 


0926 


0000 


5000 


0927 


0000 


5000 


0928 


0000 


5569 


0929 


0000 


5000 


092A 


0000 


5569 


092B 


0000 


5559 


092C 


0000 


5569 


092D 


0000 


5569 


092E 


0000 


5000 


092F 


0000 


5552 


0930 


0000 


5000 


0931 


0000 


5000 


0932 


0000 


5013 


0933 


0000 


55DB 


0934 


0000 


5000 


0935 


0000 


5000 


0936 


0000 


5000 


0937 


0000 


55E0 


0938 


0000 


5569 


0939 


0000 


5000 


093A 


0000 


5569 


093B 


0000 


5569 


093C 


0000 


5569 


093D 


0000 


5569 


093E 


0000 


552C 


093F 


0000 


5554 


09U0 


0000 


C236 


09«1 


0000 


COCO 


09U2 


0000 


COOO 


0943 


0000 


CQOO 


0944 


0000 


C2B4 


0945 


0000 


C2B7 


0946 


0000 


C2B8 


0947 


0000 


C2B3 


0948 


0000 


C317 


0949 


0000 


C2E7 


094A 


0000 


C2CA 


094B 


0000 


C2CF 


094C 


0000 


C2D0 


094D 


0000 


C2DD 


094E 


0000 


5000 


094F 


0000 


5000 


0950 


0000 


C237 


0951 


0000 


C2A4 


0952 


0000 


5000 


0953 


0000 


5000 


0954 


0000 


C2B5 



3518 

3519 

3520 

3521 

3522 

3523 

3524 

3525 

3526 

3527 

3528 

3529 

3530 

3531 

3532 

3533 

3534 

3535 

3536 

3537 

3538 

3539 

3540 

3541 

3542 

3543 

3544 

3545 

3546 

3547 

3548 

3549 

3550 

3551 

3552 

3553 

3554 

3555 

3556 

3557 

3558 

3559 

3560 

3561 

3562 

3563 

3564 

3565 

3566 

3567 

3568 

3569 

3570 

3571 



DC 


8E+EXIT 


22 


BFBS 


DC 


EE+EXIT 


23 


EFFS 


DC 


EB+O 


24 


IIS 


DC 


EE+0 


25 


LCS 


DC 


ER+0 


26 


AIS 


DC 


EE+0 


27 


SIS 


DC 


EE+EEXIT 


28 


LE5 


DC 


R8+0 


29 


CER 


DC 


ES+EEXIT 


2A 


AEE 


DC 


RR+EEXIT 


2B 


SEE 


DC 


ES+EEXIT 


2C 


HE5 


DC 


ES+EEXIT 


2D 


DEE 


DC 


EE+0 


2E 


FX8 


DC 


EE+FLP..020 


2F 


FLR 


DC 


EB+O 


30 


— 


DC 


HR+0 


31 


— 


DC 


EE+EXIT 


32 


PBR 


DC 


SE+LPDB 


33 


IPDE 


DC 


EE+0 


34 


EXH8 


DC 


RE+0 


35 


— 


DC 


RE+0 


36 


— 


DC 


EE+ICDB 


37 


LCDS 


DC 


EE+EEXIT 


38 


IDS 


DC 


EB+O 


39 


CDB 


DC 


ER+EEXIT 


3A 


ADR 


DC 


RE+EEXIT 


3B 


SDE 


DC 


EE+EEXIT 


3C 


HDE 


DC 


ER+EEXIT 


3D 


DDE 


DC 


EH+FXS.010 


3E 


FXDR 


DC 


EE+FLDS.020 


3F 


FLDB 


DC 


HX+STH.D2 


40 


STH 


DC 


EX+0 


41 


BAL 


DC 


EX+0 


42 


BTC 


DC 


EX+0 


43 


BFC 


DC 


RX+NH 


44 


m 


DC 


SX+CLH 


45 


CIH 


DC 


EX+OH 


46 


OH 


DC 


EX+XH 


47 


XH 


DC 


SX+LH 


48 


LH 


DC 


EX+CLH 


49 


CH 


DC 


EX+AH 


4A 


AH 


DC 


3X+SH 


4B 


SH 


DC 


EX+HH 


4C 


BH 


DC 


EX+DH 


4D 


DH 


DC 


8E+0 


4E 


— 


DC 


B8+0 


4F 


— 


DC 


8X+STF.D2 


50 


ST 


DC 


BX+AK 


51 


AM 


DC 


EE+0 


52 


— 


DC 


RE+0 


53 


— 


DC 


5X+N 


54 


R 



32335180 
32335190 
323352C0 
32335210 
32335220 
32335230 
32335240 
32335250 
323352«0 
32335270 
32335280 
32335290 
32335300 
32335310 
32335320 
32335330 
32335340 
32335350 
32335360 
32335370 
32335380 
32335390 
3233'5400 
32335410 
32335420 
32335430 
323354110 
32335450 
32335460 
32335470 
32335480 
32335490 
32335500 
32335510 
32335520 
32335530 
32335540 
32335550 
32335560 
32335570 
32335580 
323355°0 
32335600 
32335610 
32335620 
32335630 
32335640 
32335650 
32335660 
32335670 
32335680 
32335690 
32335700 
32335710 
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3572 

3573 

35711 

3575 

3576 

3577 

3578 

3579 

3580 

3581 

3582 

3583 

353H 

3585 

3586 

3587 

3538 

3589 

3590 

3591 

3592 

3593 

3594 

3595 

3596 

3597 

3598 

3599 

360C 

3601 

3602 

3603 

360!; 

3605 

3606 

3607 

3608 

3609 

3610 

3611 

3612 

3613 

3614 

3615 

3616 

3617 

3618 

3619 

3620 

3621 

3622 

3623 

3624 

3625 
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0955 


0000 


C2B7 


0956 


0000 


C2a9 


0957 


0000 


C2BC 


0958 


0000 


C318 


0959 


0000 


C2B7 


095A 


0000 


C2CB 


095B 


0000 


C2CF 


095C 


0000 


C2D6 


095D 


0000 


C2F8 


095E 


0000 


C236 


095F 


0000 


C236 


0960 


0000 


C237 


0961 


0000 


C236 


0962 


0000 


C236 


0963 


0000 


C351 


0964 


0000 


COOO 


0965 


0000 


C236 


0966 


0000 


COOO 


0967 


0000 


COOO 


0968 


0000 


C564 


0969 


0000 


C566 


096A 


0000 


C568 


096B 


0000 


C56A 


096C 


0000 


C55C 


096D 


0000 


C56E 


096E 


0000 


C7C2 


096F 


0000 


COOO 


0970 


0000 


C237 


0971 


0000 


COOO 


0972 


0000 


COOO 


0973 


ODOO 


C31E 


0974 


0000 


C380 


0975 


0030 


C372 


0976 


0300 


C377 


0977 


0000 


C37C 


0978 


0000 


C583 


0979 


0000 


C585 


097A 


0000 


C587 


097B 


0000 


C589 


097C 


0000 


C58B 


097D 


0000 


C58D 


097E 


0000 


COOO 


097F 


0000 


COOO 


0980 


0000 


5000 


0981 


0000 


5000 


0982 


0000 


C013 


0983 


0000 


5000 


0984 


0000 


C564 


0985 


0000 


5000 


0986 


0000 


5000 


0987 


0000 


C569 



DC 


EX+CL 


55 


CL 


DC 


EX+0 


56 





DC 


EX+X 


57 


X 


DC 


EX+L 


58 


L 


DC 


EX+CL 


59 


C 


DC 


EX+A 


5A 


A 


DC 


SX+S 


5B 


S 


DC 


EX+B 


5C 


« 


DC 


EX+D 


5D 


D 


DC 


EX+STH.D2 


5E 


CEC12 


DC 


EX+STH.D2 


5F 


CBC16 


DC 


EX+STF.D2 


60 


STF 


DC 


EX+STH.D2 


61 


AH5 


DC 


EX+STH.D2 


62 


PB 


DC 


EX+LEA.SH2 


63 


LEA 


DC 


BX+0 


64 


ATL 


DC 


SX+STH.D2 


65 


AEL 


DC 


EX+0 


66 


RTL 


DC 


EX+0 


67 


RBL 


DC 


BX+LE 


68 


LE 


DC 


RX+CE 


69 


CE 


DC 


BX+AE 


6A 


AS 


DC 


SX+SE 


6B 


SE 


DC 


EX+HS 


6C 


KE 


DC 


SX+DE 


6D 


DE 


DC 


EX+STBPLP2B 


6E 


STB? 


DC 


SX+0 


6F 


LPE 


DC 


BX+STF.D2 


70 


STD 


DC 


EX 


71 


STHE 


DC 


RX+0 


72 


L8E 


DC 


EX+LHL 


73 


LHL 


DC 


EX+TBT 


74 


TBT 


DC 


RX+SBT 


75 


SET 


DC 


EX+EBT 


76 


RBT 


DC 


EX+CBT 


77 


CBT 


DC 


EX+ID 


78 


LD 


DC 


EX+CD 


79 


CD 


DC 


EX+AD 


7A 


AD 


DC 


EX+SD 


7B 


SD 


DC 


EX+HD 


7C 


HD 


DC 


RX+DD 


7D 


DD 


DC 


SX+0 


7E 


STfD 


DC 


SX+0 


7F 


LID 


DC 


BE+0 


80 


— 


DC 


RE+0 


81 


— 


DC 


EX+EXIT 


82 


STDE 


DC 


SB+0 


83 


— 


DC 


RX+LED 


84 


LED 


DC 


RB+0 


85 


— 


DC 


RB+0 


86 


— 


DC 


EX+EEXIT 


87 


LDE 



32335720 

32335730 

32335740 

32335750 

32335760 

32335770 

32335790 

32335790 

32335800 

32335810 

32335820 

32335830 

32335840 

32335850 

32335860 

32335870 

32335880 

32335890 

32335900 

32335910 

32335920 

32335930 

32335940 

32335950 

32335960 

32335970 

32335980 

323359O0 

32336000 

32336010 

32336020 

32336030 

32336040 

32336050 

32336060 

32336070 

32336080 

32336090 

32336100 

32336110 

32336120 

32336130 

32336140 

32336150 

32336160 

32336170 

32336180 

32336190 

32336200 

32336210 

32336220 

32336230 

32336240 

32336250 
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3626 
3627 
3626 
3629 
3630 
3631 
3632 
3633 
363lt 
3635 
3636 
3637 
3638 
3639 

36ao 

3641 

3542 

3643 

3644 

3645 

3646 

3647 

3648 

3649 

3650 

3651 

3652 

3653 

3654 

3655 

3656 

3657 

3658 

3659 

3660 

3661 

3662 

3663 

3664 

3665 

3666 

3667 

3668 

3669 

3670 

3671 

3672 

3673 

3674 

3675 

3676 

3677 

3678 

3679 



0988 


0000 


5000 


0989 


0000 


5000 


098A 


0000 


5000 


098B 


0000 


5000 


098C 


0000 


!:ooo 


098D 


0000 


5000 


098E 


0000 


5000 


098F 


0000 


5000 


0990 


0000 


5286 


0991 


0000 


5287 


0992 


0000 


5000 


0993 


0000 


5000 


0994 


oooo 


5000 


0995 


0000 


5127 


0996 


0000 


5000 


0997 


0000 


5000 


0998 


0000 


51E1 


0999 


0000 


51D9 


099A 


0000 


51E3 


099B 


0000 


51E7 


099C 


0000 


5000 


099D 


0000 


51D0 


099E 


0000 


51C9 


099F 


0000 


5000 


09A0 


0000 


5000 


09A1 


0000 


5000 


09A2 


0000 


5000 


09A3 


0000 


5000 


09A4 


0000 


5569 


09A5 


0300 


5569 


09A6 


0000 


55C9 


09A7 


0000 


55C7 


09A8 


0000 


5000 


09A9 


0000 


5000 


09AA 


0000 


5000 


09AB 


0000 


5000 


09AC 


0000 


5000 


09AD 


0000 


5000 


09AE 


0000 


5000 


09AF 


oooo 


5000 


09B0 


0000 


5000 


09B1 


oooo 


5000 


09B2 


oooo 


5000 


09B3 


oooo 


5000 


09B4 


oooo 


5000 


09B5 


oooo 


5000 


09B6 


oooo 


5000 


09B7 


oooo 


5000 


09B8 


oooo 


5000 


09B9 


oooo 


5000 


09BA 


oooo 


5000 



DC 


RR+0 


DC 


EB+0 


DC 


EE+0 


DC 


RE+0 


DC 


SX.SX+Q 


DC 


RE+0 


DC 


ES+0 


DC 


HS+0 


DC 


EE+SHHLS 


DC 


ER+SLHI.S 


DC 


HE + 


DC 


ER+0 


DC 


EE+0 


DC 


RR+QTEST1 


DC 


RR+O 


DC 


RB+0 


DC 


ER+WHS 


DC 


HE+EHS 


DC 


EE+HDS 


DC 


RB+EDS 


DC 


EE+0 


DC 


RE+SSB 


DC 


RE+OCR 


DC 


EE+0 


DC 


BE+0 


DC 


RR+O 


DC 


EB+0 


DC 


RR+O 


DC 


SE+SEXIT 


DC 


EB+EEXIT 


DC 


ER+LDGB1 


DC 


BE+LDE8 


DC 


RR+O 


DC 


HB+0 


DC 


RB+0 


DC 


EE+0 


DC 


RE+0 


DC 


RR+O 


DC 


RR+O 


DC 


RE+0 


DC 


RR+O 


DC 


EE+0 


DC 


BE+0 


DC 


EB+0 


DC 


RE+0 


DC 


BE+0 


DC 


BE+0 


DC 


EE+0 


DC 


RR+O 


DC 


RR+O 


DC 


RR+O 



88 


BSK 


89 


-- 


8A 


— 


8B 


-- 


8C 


BXRX 


8D 


-- 


8E 


— 


8F 


-- 


90 


SEHLS 


91 


SLHLS 


92 


STPE 


93 


LBB 


94 


EXBE 


95 


EPSE 


96 


— 


97 


-- 


98 


WHR 


99 


EHE 


9A 


HDE 


9B 


EDR 


9C 


— 


9D 


sss 


9E 


OCE 


9F 


-- 


AO 


— 


A1 


-- 


A2 


— 


A3 


-- 


A4 


LEDB 


A5 


LEGE 


A6 


LDGE 


A7 


IDEE 


A8 


— 


A9 


— 


A A 


— 


AB 


— 


AC 


— 


AD 


— 


AE 


— 


AF 


-- 


BO 





B1 


— 


B2 


— 


B3 


— 


B4 


— 


B5 


— 


B6 


— 


B7 


— 


B8 


-- 


B9 


— 


BA 


— 



32336260 

32336270 

32336280 

32336290 

323363C0 

32336310 

32336320 

32336330 

32336340 

32336350 

32336360 

32336370 

32336380 

32336390 

32336400 

32336410 

32336420 

32336430 

32336440 

32336450 

32336460 

32336470 

32336480 

32336490 

32336500 

32336510 

32336520 

32335530 

32336540 

32336550 

32336560 

32336570 

32336580 

32336590 

32336600 

32336610 

32336620 

32336630 

32336640 

32336650 

32336660 

32336670 

32336680 

32336690 

32336-'00 

32336710 

32336720 

32336730 

32336740 

32336750 

32336760 

32336770 

32336780 

32336790 
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093B 


0000 5000 


09BC 


0000 5000 


09BD 


0000 5000 


093E 


0000 5000 


09B? 


0000 5000 


09C0 


0000 C2A2 


09C1 


0000 C2A3 


09C2 


0000 C126 


09C3 


0000 4000 


09C!( 


0000 tooo 


09C5 


0000 ^000 


09C6 


0000 uooo 


09C7 


0000 uooo 


09C8 


0000 itooo 


0SC9 


0000 1000 


09CA 


0000 uooo 


09C5 


0000 uooo 


09CC 


0000 4286 


09CD 


0000 4287 


09CE 


0000 4288 


09Cr 


0000 4289 


09D0 


0000 C013 


09D1 


0000 COOO 


09D2 


0000 C235 


09D3 


0000 C381 


09D4 


0000 C387 


09D5 


0000 COOO 


09D6 


0000 5000 


09D7 


0000 5000 


09D8 


0000 C1DD 


09D9 


0000 C1D3 


09DA 


0000 C1E9 


09DB 


0000 C1E5 


09DC 


0000 5000 


09DD 


0000 C1CD 


OSDE 


0000 C1C8 


09DF 


0000 C013 


09S0 


OOOO C013 


09E1 


0000 C134 


09E2 


0000 4153 


09E3 


0000 C381 


09EU 


0000 5000 


09S5 


0000 COOO 


09E6 


0000 COOO 


09E7 


0000 C013 


09E8 


0000 5000 


09E9 


0000 4000 


09EA 


0000 428B 


09E3 


0000 428C 


09EC 


0000 428D 


09ED 


0000 428E 



3680 


DC 


EE+0 


BB 


— 


3681 


DC 


EE+0 


BC 


*""■ 


3682 


DC 


EE+0 


ED 


*""" 


3683 


DC 


BE+0 


BE 


~~ 


3684 


DC 


KB+0 


BF 




3685 * 
3686 


DC 


BX+BXH 


CO 


BXH 


3687 


DC 


EX+BXLE 


C1 


BXLE 


3688 


DC 


EX+QTEST 


C2 


LPSH 


3689 


DC 


EI1+0 


C3 


THI 


3690 
3691 


DC 
DC 


BI1 + 
BI1+0 


C« 
C5 


SHI 
CLHI 


3692 


DC 


EI1+0 


C6 


CHI 


3693 


DC 


HI1+0 


C7 


XHI 


3694 
3695 


DC 
DC 


SI1+0 
EI1+0 


C8 

C9 


LHI 
CHI 


3696 


DC 


RI1+0 


CA 


AHI 


3697 


DC 


HI1+0 


CB 


SHI 


3698 


DC 


HI1+SRHL 


CC 


SRHL 


3699 


DC 


EI1+SLHL 


CD 


SLHL 


3700 


DC 


EI1+SEHA 


CE 


SEHA 


3701 


DC 


RII+SLHA 


CF 


SLHA 


3702 * 

3703 


DC 


EX+EXIT 


DO 


STH 


3704 


DC 


EX+0 


D1 


LK 


3705 


DC 


PX+STB.D2 


D2 


STB 


3706 


DC 


RX+LB 


D3 


IB 


3707 


DC 


EX+CLB 


D4 


CLB 


370S 


DC 


EX+0 


D5 


AL 


3709 


DC 


BE+0 


D6 




3710 


DC 


EE + 


D7 




3711 


DC 


EX+HH 


D8 


HH 


3712 


DC 


EX+EH 


D9 


EH 


3713 


DC 


EX+HD 


DA 


HD 


3714 


DC 


RX+ED 


D3 


RD 


3715 


DC 


ES+0 


DC 


■"■" 


3716 


DC 


RX+SS 


DD 


SS 


3717 


DC 


EX+OC 


DE 


OC 


3718 


DC 


EX+EXIT 


DF 


PSF 


3719 * 
3720 


DC 


EX+EXIT 


EO 


IS 


3721 


DC 


RX+C0KSHAP2 


SI 


SVC 


3722 
3723 


DC 
DC 


EI1+I0INT1 
EX+LB 


E2 

E3 


SIST 
SCP 


3724 


DC 


SE+0 


E4 


"■" 


3725 


DC 


EX+0 


E5 


BDCS 


3726 


DC 


EX+0 


E6 


LA 


3727 
3728 


DC 


EX+EXIT 


E7 


TLATE 


DC 


ER+0 


E8 


BDCS,WDCS 


3729 


DC 


EI1+0 


E9 


ECS 


3730 


DC 


BI1+SEL 


EA 


EEL 


3731 


DC 


SI1+BLL 


EB 


RLl 


3732 


DC 


EI1+SRL 


EC 


SEL 


3733 


DC 


EI1+SLL 


ED 


SLL 



32336800 

32336810 

32336820 

32336?30 

32336840 

32336850 

32336?60 

32336870 

32336880 

32336890 

32336900 

32336910 

32336920 

32336930 

32336940 

32336950 

32336950 

32335570 

32336980 

32336990 

32337000 

32337010 

32337020 

32337030 

32337040 

32337050 

32337060 

32337070 

32337080 

32337090 

323371C0 

32337110 

32337120 

32337130 

32337140 

32337150 

32337150 

323371^0 

323371';0 

32337190 

32337200 

32337210 

32337220 

32337230 

32337240 

32337250 

32337260 

32337270 

32337280 

32337290 

32337300 

32337310 

32337320 

32337330 
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3734 DC EI1+SBA EE SEA 323373it0 

3735 OC EI1+SLA EF SLA 32337350 

3736 * 32337360 

3737 DC EE+0 FO -- 32337370 

3738 DC RE+0 Fi — 32337380 

3739 DC EE+0 F2 -- 32337390 

3740 DC EI2+0 F3 TI 32337400 

3741 DC EI2+0 F4 SI 32337410 

3742 DC 8I2+C F5 CLI 32337420 

3743 DC EI2+0 F6 01 3233-'430 

3744 DC FI2+0 F7 XI 32337440 

3745 DC HI2+0 F8 LI 3233745C 

3746 DC RI2+0 F9 CI 32337450 

3747 DC SI2+0 FA AI 323374^0 

3748 DC BI2+0 FB SI 323374P0 

3749 DC EE+0 FC — 32337490 

3750 DC EE+0 FD -- 323375C0 

3751 DC EE+0 FE -- 32337510 

3752 DC SE+0 FF — 32337520 

OAOO 3754 END 32337540 



09EE 


0000 


428A 


09EF 


0000 


42aF 


09F0 


0000 


5000 


09F1 


0000 


5000 


09F2 


0000 


5000 


09F3 


0000 


0000 


09F4 


0000 


0000 


09F5 


0000 


0000 


09F6 


0000 


0000 


09F7 


0000 


0000 


09F8 


0000 


0000 


09F9 


0000 


0000 


09FA 


0000 


0000 


09FB 


0000 


0000 


09FC 


0000 


5000 


09FD 


0000 


5000 


09FE 


0000 


5000 


09FF 


0000 


5000 
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A 


0000 


02CB 


AEL 


0000 


02H8 


ABE.LHI 


0000 


0005 


ACCU8 


0000 


0115B 


ACCn¥1 


0000 


045E 


AD 


0000 


0587 


ADDCC1 


0000 


022C 


ADDCCH 


0000 


022D 


ADS 


0000 


0559 


AE 


0000 


0568 


AE3 


0000 


0524 


AFAULO 


0000 


OOCF 


AFAULI 


0000 


OODO 


AFAai2 


0000 


00D1 


SFAUL3 


0000 


00D2 


AFAHLU 


0000 


00D3 


AFAOLT 


0000 


00D6 


AH 


0000 


02CA 


AHI 


0000 


02CC 


AHr 


0000 


02A6 


AI 


0000 


02CC 


AIS 


0000 


02CD 


AL 


0000 


01EB 


AL.001 


0000 


01F1 


A1.010 


0000 


01FE 


AL.015 


0000 


0201 


AL.020 


0000 


0205 


fti.025 


0000 


0208 


AL.030 


0000 


0209 


AL. 100 


0000 


020C 


AL.110 


0000 


021D 


AL.120 


0000 


0221 


AL.300 


0000 


01CA 


ALIGN 


0000 


OOEE 


AS 


0000 


02Ait 


AE 


0000 


02CC 


ATL 


0000 


0238 


ATI. 010 


0000 


0210 


BAi 


0000 


0290 


BALE 


0000 


0290 


BBIT 


0000 


0008 


BBS 


0000 


029C 


BC 


0000 


0291 


3DCS 


0000 


03BF 


BFBS 


0000 


0297 


BFC 


0000 


0291* 


EFCR 


0000 


0294 


BFFS 


0000 


0298 


BFS 


0000 


0299 


BOOT 


0000 


0106 


BSK 


0000 


0400 


BTBS 


0000 


0295 



3577 
3300 

1908 
1858 
3611 
1502 
2753 
3254 
3594 
3237 

429 
1371 

124 

2332 

442 

3560 

3407 

3296 

3458 

3233 

3419 

927 

952 

951 

960 

959 

955 

938 

993 

990 

997 

82 

3568 

3203 

3299 

1048 

3262 

3194 

778 

1186 

1179 

3436 

3229 

3264 

3196 

3230 

1189 

534 

991 

3227 



1934 1945 1958 



2760 2768 



1347 
1406 



443 



1377 



444 



446 



449 



956 



964 



841 1617 1631 
1192 
1183 1212 1215 



1195 



3337 
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3263 
3195 
3223 
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01/20/32 



BTC 


0000 0293 


BTCR 


0000 0293 


BTFS 


0000 0296 


BUFSH 


0000 01B7 


BXH 


0000 02A2 


BXLE 


0000 02A3 


BXLH 


0000 029E 


C 


0000 02C2 


CATN 


0000 0401 


CBIT 


0000 0010 


CBT 


0000 037C 


CD 


0000 0535 


CDADSDMD 


0000 0581 


CDB 


0000 0557 


CE 


0000 0566 


CER 


0000 0522 


CH 


0000 02BE 


CHANEL 


0000 015F 


CHANMSF 


0000 008E 


CHI 


0000 02C6 


CHVB 


0000 02AB 


CHVR.010 


0000 02B2 


CI 


0000 02C6 


CL 


0000 02B7 


CLB 


0000 0387 


CLH 


0000 02B7 


CLHI 


0000 02B7 


CLI 


0000 02B7 


CLR 


0000 02B7 


C0LD.1 


0000 0066 


C0LD.1A 


0000 006A 


COLD. 2 


0000 006B 


COLD. 3 


0000 006F 


COLD.lt 


0000 0075 


COLD. 5 


0000 0077 


COLDSTRT 


0000 0065 


COHKON 


0000 0177 


C0HH0H2 


0000 01E3 


COHSSAP 


0000 00C6 


C0HSWAP2 


0000 0134 


C0NS.1 


0000 0410 


COMSER 


0000 0401 


CPAN 


0000 0654 


CPAN1 


0000 055D 


CPAN10 


0000 0666 


CPAN2 


0000 0669 


CPAH20 


0000 0674 


CPAN21 


0000 0678 


CPAN3 


0000 066A 


CPAHU 


0000 0670 


CPAKP 


0000 0654 


CB 


0000 02C6 


CRC12 


0000 038C 


CRC15 


0000 0390 



3686 

3687 

3397 3398 

3287 



807 

3608 

3610 

3320 

3253 

3593 

3236 

3270 

688 

750 

3406 

3212 

1234 

3457 

3572 

3707 

3555 

3402 

3453 

1294 

241 

240 

250 

244 



3321 3322 3323 3324 3325 3333 



553 

178 

731 

812 

387 

3721 

1742 

66 

2418 

2579 

2552 

2550 
2561 
2588 
2570 

3202 
3292 
3293 



3576 



3559 



3198 



252 



563 



737 



734 
822 
413 455 



86 



208 



512 



21B 



257 



361 1925 1926 



EODEL 3230 PROCESSOR ESUIRTOE 05-090S01A13 
DB0H2 VECTOS TABLE £ FCBKAT TABLE 



1587 
1584 
1597 
1595 
808 
826 
82'» 
821 
819 
171*9 
3580 
1376 
1382 
1394 
1396 
3614 
3257 
3597 
1831 
3240 
1389 
381 
3563 
3495 
1346 
1350 
1358 
1360 
1364 
1353 

3205 
2703 
2629 
2825 
3035 
3060 

3223 
3158 
3160 
3166 
3169 
3247 

711 
3440 
3524 
3657 
1984 
88 

314 
3351 
3213 

752 
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CRC16AST 


0000 


039B 


CRCA 


0000 


0394 


CBCB 


0000 


0396 


CBCC 


oooc 


0399 


CBCCK 


0000 


01A3 


CRCK1 


0000 


01AF 


CECKA 


0000 


01A2 


CECK3 


0000 


01A6 


CECKC 


0000 


01A9 


CBLF 


0000 


0485 


D 


0000 


02F8 


D.010 


0000 


02FC 


D.020 


0000 


0305 


D.025 


0000 


030E 


D.030 


0000 


0310 


DD 


0000 


058D 


DDE 


0000 


055C 


DE 


0000 


056E 


DECODE 


0000 


041E 


DEE 


0000 


0527 


DFAULT 


0000 


0314 


DFETCHE 


0000 


0093 


DH 


0000 


02DD 


DH.005 


0000 


02DE 


DH-010 


0000 


02S3 


DH.020 


0000 


02E6 


DH.025 


0000 


02EF 


DH.030 


0000 


02F1 


DH.040 


0000 


02F4 


DKFAULT 


0000 


OODO 


DKLOOP 


0000 


02EA 


DHE 


0000 


02DC 


DIGC1 


0000 


oecB 


DIGITCK 


0000 


06C7 


DIGITCK1 


0000 


06C8 


DIVIDE 


0000 


07EB 


DIVIDE1 


0000 


07EC 


DLOOP 


0000 


0309 


DB 


0000 


02F8 


DV001 


0000 


07F2 


DV002 


0000 


07F1 


DY003 


0000 


07F7 


DT004 


0000 


07FA 


DVALU 


0000 


05D6 


EBIT 


0000 


0080 


ECS 


0000 


03BD 


EEXIT 


0000 


0569 


ESTSr 


0000 


0418 


EPF 


0000 


0088 


EPF1 


0000 


00 8D 


EPSE 


0000 


011E 


EVALtl 


0000 


05CB 


EXADTHHF 


0000 


0182 



1778 1785 1915 1937 1949 1962 1977 1992 



1385 



1398 



1362 



2643 2652 2797 2812 



3049 



3251 



3526 3527 3523 3529 3541 3543 3544 3545 3546 3625 3656 



3217 3370 
858 
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DR0S2 VECTOR TABLE £ FOEHAT TABLE 



EXAUTO 


0000 


017E 


EXAUT02 


0000 


017F 


EXBE 


0000 


03eA 


EXHR 


0000 


031F 


EXIT 


0000 


0013 


EXSOB 


0000 


017C 


EXSU30 


0000 


0183 


EXSUB1 


0000 


0185 


EXSU32 


0000 


017A 


FASTfODE 


0000 


0169 


FBIT 


0000 


0001 


FLDE 


0000 


054C 


FLDE.020 


0000 


0554 


FLOAT 


0000 


2000 



FLE 


0000 


054C 


FIR. 020 


0000 


0552 


FLE1 


0000 


0551 


FLUSH 


0000 


06F3 


FLUSH. 1 


0000 


06F6 


FLOSHP 


0000 


06S» 


FLU SHU 


0000 


06EF 


FBTCKD 


0000 


OOEE 


F0EFAUL2 


0000 


00E9 


FOEFAULS 


0000 


OOFA 


F0RFAUL6 


0000 


OOED 


FOEFAULT 


0000 


OOFtt 


FEEEH03D 


0000 


0000 



FXDR 


0000 


055D 


FXDR1 


0000 


0562 


FXR 


0000 


0528 


FXR.010 


0000 


052C 


FXR. 25 


0000 


053C 


FXR. 30 


0000 


0541 


GET.EHD 


0000 


067A 


GETBYT.1 


0000 


06B0 


GETBTTE 


0000 


06AF 


GETPAD 


0000 


0680 


HARDSTOP 


0000 


OOAB 


HEX 


0000 


0«6D 


HWINP 


0000 


0171 


HWOUTP 


0000 


0173 


IDLE 


0000 


0001 


IF. DELE 


0000 


04i»F 


IFETCHE 


0000 


0090 



723 


783 






















74 4 


337 






















3350 
























3248 
























475 


885 


889 


913 


1035 


1037 


1039 


1219 


1539 


1546 


1598 


1639 


2000 


2067 


2238 


2281 


2290 


2293 


2863 


3516 


3517 


3518 


3519 


3535 


3620 


3703 


3718 


3720 


3727 
















765 


771 






















712 
























716 
























843 
























718 
























3259 
























3548 
























3213 


3215 


3216 


3217 


3235 


3236 


3237 


3238 


3239 


3240 


3241 


3242 


3247 


3251 


3252 


3253 


3254 


3255 


3256 


3257 


3258 


3259 


3295 


3303 


3304 


3305 


3306 


3307 


3308 


3312 


3313 


3314 


3320 


3321 


3322 


3323 


3324 


3325 


3326 


3327 


3331 


3333 


3336 


3367 


3368 


3369 


3370 




3242 
























3531 
























2154 
























2755 
























2770 
























2659 
























2816 


2827 






















1729 
























477 


2936 






















2962 
























502 
























494 
























68 


76 


113 


114 


115 


492 


493 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


1703 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


2411 


3177 


317-' 


3177 


3177 
























3258 
























2189 
























3241 
























3547 
























2127 
























2129 


2147 






















2465 


2537 






















2624 


26>I2 


2791 


2811 


















2766 
























190 


207 






















1848 
























729 
























739 
























67 
























1816 
























404 
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DE0H2 T5CT0R TABLE t FOEHAT TABLE 



HINT 


0000 


00C2 


IIIST1 


0000 


00C3 


IIIHTA 


0000 


OOBF 


IIPRESOH 


0000 


072A 


IlEG 


0000 


H0C2 



ILEGF 


0000 


OOBD 


IS-2 


0000 


OttSB 


IJiCHH 


0000 


0439 


ISCMD 


0000 


0021 


ISDEV 


0000 


0010 


ISTBPT3 


0000 


0735 


ISTEPT5 


0000 


073« 


IHTEPT7 


0000 


0733 


lOINT 


0000 


0150 


I0INT1 


0000 


0153 


IS. AT 


0000 


0i»98 


IS.D 


0000 


0'*BF 


IS. DOG 


0000 


04C9 


IS. DELE 


0000 


oa53 


IS.F 


0000 


oubh 


IS.FOO 


0000 


04BB 


IS.HINUS 


0000 


04A9 


IS.P 


0000 


04CE 


IS. PLC 


0000 


049D 


IS.PLDS 


0000 


049B 


IS.PESPT 


0000 


OUDB 


IS.B 


0000 


OKAC 


IS. BO 


0000 


0UB1 


IS.SNGLC 


0000 


0l»D9 


ISEST 


0000 


0516 


ISSV 


0000 


0512 


IV07 


0000 


0007 


IV08 


0000 


0008 


IV09 


0000 


0009 


lYOA 


0000 


OOOA 


IVOB 


0000 


OOOB 


IVOC 


0000 


OOOC 


IVO0 


0000 


OOOD 


IVOE 


0000 


OOOE 


IVOF 


0000 


OOOF 


IT17 


0000 


0017 


IV18 


0000 


0018 


L 


0000 


0318 


LA 


oooo 


032B 


LB 


0000 


0381 


LBE 


0000 


0382 


LCDS 


0000 


05E0 


LCER 


0000 


05D3 



122 

1683 
2H26 
3193 
3250 
3340 
3371 
3384 
3420 
79 
1300 
1814 
1733 
1727 
1674 
2498 

2926 
97 
3722 
1764 
1774 
1971 
1820 
1772 
1954 
1768 
1776 
1910 
1756 
1760 
1770 
1941 
1762 
473 
472 



116 

3575 
3437 
3706 
1611 
3540 
3506 



248 



2897 
3207 
3275 
3342 
3372 
3385 
3421 



408 1657 1695 2007 2446 3180 



1792 
1681 
2514 



668 



1931 
1924 



2999 
3208 
3276 
3343 
3373 
3386 
3426 



3723 
3349 



3214 
3280 
3344 
3374 
3387 
3435 



3219 
3281 
3352 
3375 
3388 
3448 



3220 
3329 
3353 
3376 



3221 
3330 
3358 
3377 



3389 3390 
3449 3450 



3226 
3332 
3361 
3378 
3391 
3460 



3225 
3334 
3363 
3380 

3392 
3461 



3244 
3335 
3364 
3381 
3393 
3462 



3245 
3338 
3365 
3382 
3394 
3463 



3249 
3339 
3366 
3383 
3395 



1826 1840 1974 



2519 2574 2580 2664 2677 2637 2746 2771 2835 2931 



671 
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3232 
3609 
3336 
3659 
3359 
3658 

2045 
204S 
2056 
3252 
2331* 
3622 
3367 

3368 

3235 

90 

92 

94 

3505 

3504 

3558 

75 

3604 

3456 

3231 

3415 

188 

1432 

193 

3327 

2294 

196 

2240 

195 

1438 

559 
3310 
2925 
2912 
2918 
3536 
3502 

3399 
3218 
3201 
3298 
1470 
3587 
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LCS 


0000 


031B 


LD 


0000 


0583 


LDE 


0000 


05BA 


IDEB 


0000 


05C7 


LDG8 


0000 


05C4 


LDGE1 


0000 


05C9 


IDPS 


0000 


04FD 


LDPSO 


0000 


0505 


LDPS1 


0000 


0509 


LDPS3 


0000 


0510 


LDE 


0000 


0556 


LE 


0000 


0564 


LED 


0000 


0564 


LEDB 


0000 


05BD 


LEFT 


0000 


0536 


LEGS 


0000 


05C3 


LEB 


0000 


0521 


LEVELO 


0000 


014F 


LETEL1 


0000 


014D 


LEVEL2 


0000 


014B 


LGDE 


0000 


05A8 


LGER 


0000 


05A6 


LH 


0000 


0317 


LHI 


0000 


0319 


LHL 


0000 


031E 


LI 


0000 


0319 


LIS 


0000 


031A 


LH 


0000 


0320 


LH.EUT 


0000 


0327 


LM1 


0000 


0324 


LS71 


0000 


0519 


LHD 


0000 


0598 


LKD.010 


0000 


059A 


LRD.EHT 


0000 


059E 


LHE 


0000 


057A 


LHE.E8T 


0000 


057D 


LHFAULT 


0000 


OOAD 


LHLOOP 


0000 


0323 


LOADLOOP 


0000 


0111 


LPB 


0000 


0737 


LPB1 


0000 


0744 


LPB1A 


0000 


074A 


LPB2 


0000 


0754 


LPDH 


0000 


05D3 


LPEH 


0000 


05CF 


LPSTD 


0000 


00E1 


LPsa 


0000 


0122 


LPSB8 


0000 


0120 


LP 


0000 


0319 


LEA 


0000 


032C 


LPA.P8I 


0000 


0350 


LRA.3H2 


0000 


0351 


L3A.SHAE 


0000 


033F 


LECCJC 


0000 


019F 



3592 



3405 



2043 



2046 



2050 2299 

3314 

2049 2244 
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ISSTD 


0000 


0QE2 


LSTD1 


0000 


OftE9 


5 


0000 


02D6 


HAT 


0000 


OOAF 


5AT1 


0000 


0030 


KAT1A 


0000 


00B1 


KD 


0000 


0583 


SDR 


0000 


0553 


BE 


OOQO 


056C 


HE8.1 


0000 


0056 


HEBLOO? 


0000 


0053 


SEH8F 


0000 


009'4 


KEHBF1 


0000 


0095 


BE8TEST 


0000 


00S2 


HEE 


0000 


0526 


MH 


0000 


0250 


HHIOOP 


0000 


02D4 


HHS 


0000 


02DQ 


HINB1 


0000 


0752 


SINUS3IK 


0000 


C75F 


SINOSLES 


0000 


OOFC 


HISHATCH 


0000 


oeec 


8L00P 


0000 


02D9 


HKFIST 


0000 


009i 


HOVE 


0000 


oei3 


MOVED 


0000 


0622 


B0VE1 


0000 


0626 


B0VE1A 


0000 


0629 


"0VE2 


0000 


0656 


80VE2A 


OOOQ 


0635 


KOVEP 


0000 


061D 


BE 


0000 


0236 


BYTU 


0000 


061!) 


BVT02 


0000 


0630 


N 


0000 


02B5 


NEXTREQ 


0000 


0«1B 


SFEEAD 


0000 


0190 


NFHEIT 


0000 


0197 


NH 


0000 


0234 


NHI 


0000 


0266 


NI 


0000 


0226 


fiORBAL 


0000 


0188 


NH 


0000 


0256 





0000 


0239 


OC 


0000 


01CS 


OCR 


0000 


01CS 


OH 


0000 


0238 


OHI 


0000 


023A 


01 


0000 


02BA 


OE 


0000 


023 i 


0UT.1 


0000 


0«SE 


00TCH3 


0000 


case 


OUTCHD 


0000 


0023 


OUTDET 


0000 


0011 



468 

3579 

84 

403 

371 

3613 

3256 

3596 

225 

230 

427 

322 

181 

3239 

3562 

3205 
2943 
2938 
326 
2584 



2417 
2461 

2499 
2483 
2476 

3222 
2416 
2477 
3571 
1781 

789 
3554 
3401 
3452 

719 
3197 
3573 
3717 
3649 
3556 
3403 
3454 
3199 
1898 
1780 
1745 
1743 



469 



602 
328 
242 



625 



586 



331 



2463 



384 



411 



453 



499 1720 2866 



1787 1876 1880 1837 1889 



1804 1894 
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OUTPOT 


0000 


0175 


OUTPUT. A 


0000 


0650 


OOTPOT.Z 


0000 


oeuF 


OVERFLO 


OOOQ 


05tt3 


PAD-0 


0000 


06U1 


PAD.1 


0000 


06lt8 


PADIT 


0000 


06ttO 


PB 


0000 


03DB 


PER 


0000 


03E0 


PLOSBIN 


0000 


0763 


PMV 


0000 


0685 


PHVA 


0000 


0685 


PHVFLAG3 


OOOQ 


06C0 


PHVL002 


0000 


06A7 


PHYL002A 


0000 


06A8 


PHVLP1 


0000 


0696 


POW 


0000 


0086 


PPF 


0000 


0078 


PPFCHK 


0000 


OUDC 


PREG.O 


0000 


0475 


PBEG.05 


0000 


0U7A 


PBEG. 1 


0000 


0l;7F 


PREG.2 


0000 


0U81 


PBIV 


0000 


8000 


PRHTREG 


0000 


oa7it 


PBNTREG6 


0000 


0«71 


PRHTREG8 


0000 


0U73 


PEOHPT 


0000 


043H 


PBOMPTC 


0000 


003C 


PSF 


0000 


0HE3 


PSFTAB 


0000 


OOEO 


PUSH 


0000 


06E3 


P0SH.1 


0000 


06E6 


PDSHP 


0000 


06DE 


PDSHU 


oooo 


06E1 


PUTAWAY 


0000 


053A 


PWRDMH 


0000 


0078 


PWRDWN1 


0000 


0080 


PWRUP 


0000 


0037 


QTESI 


0000 


0126 


QTEST1 


0000 


0127 


QUESTN 


0000 


0430 


RBL 


0000 


026B 


EBL.010 


0000 


0273 


RET 


0000 


0377 


RD 


0000 


01E5 


RDCS 


0000 


C3CE 


RDHALF 


0000 


0118 


EDK 


0000 


01E7 


REDCHK 


0000 


019C 


REL 


0000 


04EA 


BH 


0000 


01D3 


RHER 


0000 


01DB 



728 
2486 
2490 
2123 
2516 
2515 
2472 
3297 
3245 
2934 
2419 

2740 
2647 
2651 
2663 

1994 
1739 
1677 

1874 
1866 
3218 
3423 
1862 
1752 
1938 
1757 
1759 
3429 
2003 
2734 
2745 
2641 
2810 

1726 
278 

2059 
3640 
1846 
3302 
1105 
3607 
3714 
1675 

544 
3646 

796 

457 
3712 

893 



2507 2509 



2130 2132 



2940 



2751 2758 



1795 1897 1988 



3337 
3424 
1921 
1755 
1950 
1829 
1786 



546 



3351 
3425 

1917 
1964 



3354 
3427 

1979 
1966 



3355 
3428 

1981 



3356 
3429 



3357 
3433 



3359 
3434 



3360 
3436 



3399 
3439 



3419 3422 



3507 3688 

1852 1854 1944 1957 1976 



548 



550 



556 
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3000 


01D9 
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0231 
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0283 
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025C 
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04F8 


BE 


0000 
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0000 
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0000 


028B 
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0000 
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0000 
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OOOtt 
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0000 
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EX 


0000 


CQC3 
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023il 
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3409 
3731 

3432 
3494 
3507 
3520 
3533 
3545 
3624 
3639 
3652 
3664 
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3354 
3730 
3301 
1094 
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3439 
3550 
3562 
3579 
3592 
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3711 
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3630 
3315 
3417 
3282 
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3279 
3265 
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3266 
3424 
3341 
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2442 
3578 
807 
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3434 
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3622 
3712 



3317 
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3496 
3509 
3522 
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3595 
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3658 
3671 
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3556 
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3674 
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3305 3306 3307 330P 
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1629 
1636 
3612 

3255 
3595 
73 
3238 
2404 
2905 
931 

2955 
1468 
1045 
1477 
1456 
3210 
3346 
2719 
2628 
2714 
2712 
3S61 
3408 



2407 2468 
3026 3072 
1057 1075 



1622 
1083 



1484 
1063 
1493 

3211 

3347 

2793 



2717 2721 



2502 
3113 



1103 



2543 



2621 2635 2731 2736 2763 278B 2803 



3459 
3433 
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3234 
3735 
3701 
3699 
3636 
3733 
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1761 
490 
3204 
3734 
3700 
3698 
3635 
3732 
3499 
3716 
3S48 
3273 

3415 
3705 
3309 
3014 



491 
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C51D 


STHD 


0000 
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Ct9!» 
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C572 


STBE.ENT 


0000 


:577 


STHE1 


0000 


D57t( 


STHIOOP 


0000 


0357 


ST08BYTE 


0000 


:5B9 


STPS 


0000 


laEE 


STPS1 


0000 


-LFB 


SVC 


0000 


;i33 


SWAP 


0000 


d;.»3 


SYSQINT 
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C131 


TEIT 


0000 


:c!02 


TBT 


0000 


:380 


TESXOVF 


0000 


C"?S1 


TENXPL1 


0000 


:773 
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0000 


&76B 


TEEHCHAR 


0000 


2633 


THI 


0000 


0233 


TI 


0000 


32B3 


TLATE 


0000 


03 9F 


TLSa 


0000 


3101 


T8HF 


0000 


3398 


TBASSL 


0000 


31BB 


TEIKOO 


0000 


0456 


TS 


0000 


0361 



3040 3044 



3054 
3011 

3008 

3100 
3017 
3097 
3074 
3593 
308S 
3120 
3125 
3138 
2403 
3076 
3348 
3312 
3331 
3295 
2320 
3261 
3550 
34111 

276 

230 
2036 

283 
3313 

282 
2230 

2632 
470 
2034 
3432 
3215 

792 
3605 
2968 
2975 
2921 

3400 

3451 

3438 

204 

210 

801 

1922 

3431 



2330 2331 3567 3554 3601 



3581 3582 3585 35Sf 358S 



2029 
2032 
3326 



2035 



2234 



2660 2743 2800 



3216 



800 



2973 2978 



2923 2929 



254 
318 



336 



561 



1939 1951 1967 1982 
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759 
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NAME 



lA.VVlLLIAWS 



TITLE DATE 



DES/DFT 



SUPV 



CHK 



ENG 



MGR 



OC 



£-7-S"0 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N . J. 07757 



"IfJFORMATlON DISCLOSED HEREIN IS THE PROP- 
EF TY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECI Fl ED B Y CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

CPU -c 
PA LATCH 8-11 



TASK 3'9 7<i 



DWG 35-769 
I 



DOS 



SHT 
G -25 




PERKIN-ELMER 



NFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



SCHEMATIC 

CPU-C 
PA LATCH 1 2 -IS 



SHT 
7 -Z5 



■3U., RM13I O? 



M*TEN^ ,3^, 



_^ s FSCLK.I 



6E3.8H9J=U 



2I5_, >PSmii 



IIS-qPS'^'^' 



NOTES 



FM/irey/ _ 2i^i^a,A8 




REVISIONS 



I 1 — , 1 1 

NMEMCigic "READI WAS ADDED TO PIN 2<lKO<l 
ATAPEA D3. Pin £<q|tO^ WAS CONN. TO IIROS 
AT AREA Ob. l5E<i WAS ADDED TO "FDuA(<S"AT 
^1. l9A<i lAfAS REMOVED FI?OM ■■RoeeiZ-'AT E3 



ECJ |(^^ I 4494 |m ||»-23-8o| ROI 



/KEA FZ: D£L£T£D FeOM PfiAEMI EEF ISEe 



'wnynn 







oa 



03 



"1)0 - 



DS loS, 
l9-o«.3 



Poi 



fj 



\z. 



1 



09 



OS 
-D C 
lOD 
15-063 



NC 



P 



FFM/! rcVl 



li»^i> 



]fdua0 



ly; A 1.0 FSHARE.DI 



g^ij, ASHABDI 




I4F£ P*""?' 



S1-F0I 



HF3 
8E.3,eJ9 SLFll 



RM71 



13 



Jl. 



l^pgPAlSL 



8E3, 8J<? SLFei. 



IIA3 



(4F3 



PAI9I 



5<53,8J9 §t£3L 



09 



19-117 
4 BIT MA^ 
AoN COMP 
I7C 

A>B 



A3 
63/ 



A"B 



,A<B 



8g3j6j9 S!=E±L 



'A<1B A=B y^ 



^ 



03 



14 F4 



PAZ^I 



OS 



£SLFI 



hA3 



Ofa 



NC 



-NC 



04 



ACCESS LEVEL DETECTION 



5EQMENT LIMIT DETECTION 



1 r 



T F r 



T TH 



ISEi. 



04 



OS 



_! flimi_3H6 

iUg^°^ WST<<?i g^^ 



sq 



i^C Y,io 




DiSSTKI 



. SNS^ I IA2^ 




UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES il" 



NAME 



A.WILLIAMS 



TITLE 



DES/oFt 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



£-/l-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



TITLE SCHEMATIC 

' CPU-C 
MAT CONTROL 



TASK 0397(0 



OWG 35-7(i<? Roz 



DOS 



N 



V 




f" ri in M I-. "^ (r JJ 
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5 


ro 


*r 


T 


M 


1/1 




U. 


t 


LL 


? 


u. 
Ik 


? 
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5- 





z 





_s 





iJ 





<. to < 
tn m M 

2IF 

I9-06 5 
STTL 



s 





s 








5 


^ 


00 


M 


M 


Nl 


< 


< 


< 


5 


i 


? 


vB 


\!) 


ID 




REVISIONS 

— I r 



nkSfl F., 






PIN 14 

.... 



WAbPIN y3_ 



■27 -SI 



'LimmlmB 



WK/KCVR 



-8 
< 



26.R 



0- 


R 


^ 


3 


nj 


* 


^ 


* 


-9 


<k 


« 


« 


« 
^ 


« 


« 
ig 


m 


^S 


^ 


00 




N 


rJ 


M 


N 


< 


< 


< 


< 


< 


< 


< 


< 


f 


y 


^ 


^ 


5 


>. 


J 


> 


J 


J 


-J 


J 




J 


_i 





rtN 


(^ 


10 


■0 
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>» 


6it 
















~ 







< 


w 

< 


< 


M 
< 

-1 


M 

< 

5 


w 
< 

5 


s 

< 

5 


IS 

ft) 
< 

S 


_t 


J 


-I 


-1 


J 


_i 





M 






IT 0" ff- 



<!~ <r IT "^ 
vD O X ^ 



IT- ~ 0" 0- 

ij ^ ^ 2 

™ M M M 



NOTES 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE:- 

.XXXt.005 .X+.03 
.XX +.02 ANGLES tl' 



NAME 



A. WILLIAMS 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



2-T-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"'NFORMATION DISCLOSED HEREIN IS THE PROP- 
E RTY OF THE PERKIN-ELMER CORPORATION, 
CDMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 

CPU-C 
MAT RELOCATION SUMMER 
AND LMA drivers 



TASK oB-^vti 



0*6 35-769 f?0/ 



DOS 



SHT 

10 -2S 



N 



3B<? 



EPSTDl 



4CZ 



PMEMI 



03 



^p, NIftTENI 



04 



^^FDOAiL 



0& 



4C9 ^SSTD25 



ilN'? 



DISSTKI 



8 A3 



FPRESI 



9Lfc 
9<S7 



6SLFI 



EALi 



gD9, 8B3££ES 





'' ft&C) FSMAREPi^ 



Qp3 RPai0(^ 



SS9 St;9 



4H6 
8B9, 8H9 





''B, 



04 



OS 



04t 
I9-0 



P(> 



DlR<^ 



AZ.I 





READO 



l9Aii. 



KEAOl 



■9C3 



0^ 
ul 


IQ 

1- 
< 

u 




MAT FAULT CODES 


O 


O 


o 


ACCESS MODE FAULT -EXECOTE PROTECTED 


O 


o 


\ 


ACCESS MODE FAULT- WRITE PROTECTED 


O 


1 





ACCESS MODE FAULT- READ PROTECTED 


O 


1 


1 


ACCESS LEVEL FAULT 


1 


o 


o 


5EGMEMT LIMIT FAULT 


1 


o 


1 


WON- PRESENT SEGMENT FAULT 


1 


1 


o 


SST-SliE EXCEEDED 


1 


1 1 


PST-SIZE EXCEEDED 



note: THE MICRO- PROCESSOR ADDS X' l' TO THE 

MAT FAULT CODE BEFORE LOADIMG THE USER 
MAT FAULT CODE IN REGISTER 13. 



NOTES 



3J6 



CLKI 01 



MFAULT!& 




REVISIONS 



I I 

I.e. HH l> £ 5^ 

E c J 1^/., I ^ ^ ■: 



I 1 1 — 

M AT D7 WAS ADDEl . 



M 



IO-23-80 ROI 



3J6 



CLICI 



3L7 



BSCLI?|I^A olj ^ 

^V lip. -33^X5 C 



OfcC 

IP „,, T4 
^VV 

IK 



03 



A04 



D^'s 



OS, 
OSD 
19-043 
SDF 



3B3 



-P5 



MATFLTI 



-tdi^LFtlg ,SB5 



R FAULTS 



lo 



ISF? 



09 



>s8b- 
L^ 



04C \ OS 

I9LOS8): 

-54- 



i05 



_24. 



03 
OZ 



-C<o 



13 



EX 
7 



GS 



AE.^ 



03 C 

8 TO "SLyAJS- 

pRioeiTV 



EO 



.14 



NC 



.Ot 



D « 
OSD 
19-063 

SOF 



toc^ 



09 



08 



NZ 



MATFLTI 



,gpjv4FAULT. 



,07 



£2_ 



16 



MC 



13 



°2B \ I, MAT<JS 

19.-057 P^^ '^"^^ <5»|-l 



CLSTAjg 



<£<J3-5 



04 



06 



OZ. 



03 



02 



03 



i04 



05c 
l9-Ofc3 



> 



t>- 




09C 
I9-0<£.E 

sa 



9C2 

CtVRiZ 



<117-5 



-NC 



06 T 



EMATeyl 



(9JI 



Toi 



osc 

I9-063 



oa 



-1M*I3£'„MI 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE; 

.XXX ±.005 .X+.03 
.XX +.02 ANCLEStl" 



NAME 


TITLE 


DATE 




A.WILLIAMS 


DES/DFT 


2- 7- so 




SUPV 






CHK 






EN6 






MGR 






OC 





02 



i04 



04D 
19-04.3 



>DcS 



oSe_ 



EMAT-BII 



■I9M| 

MAT FAULT 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENTAND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



TITLE SCHEMATIC 

CPu-C 
MAT FAULT DECODE 



TASK 03 97C 



DWG 35-7C9 poi 



Doa 



N 



SHT 

I -25 




REVISIONS 
1 T 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .Xt.03 
.XX +.02 ANGLESil** 



NAME 



A.WILLIAMS 



TITLE 



DES/DFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



I -30-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
E RTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SVSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

CPU-C 



PROGRAM ADDREbS RELOCATION 
SUMMER LMA DRIVERS 



TASK 03976 



DWG 3S-7C9 



DOS 



SHT 
i^ -25 



P5 !^-wvM^3 



IEB6 



ldB6 



1264 5P*iii*+-^ 



isc<i 



IOB7 




ioat '^p^^' I 



10 B7 



TABLE 1 SHARED/ MEMORY STRAPPIbJQ 


TEST 
POINTS 


ME5A BYTES OF SHARED MEMORY 





1 


2 


3 


4 


5 


6 


7 


5 


9 


10 


II 


12 


13 


14 


15 


\<o 


1 


Q 


q 


e 


6 





<i 


<5 


<; 


A 


A 


A 


A 


A 


A 


A 


A 


p 


2 


G 


a 


a 


Q 


A 


A 


A 


A 


C 


a 


G 


G, 


p 


P 


P 


P 


a 


3 


6 


G 


A 


A 


(; 


S 


A 


A 


G 


G 


P 


P 


a 


a 


P 


P 


c 


4 


NC 


NC 


B 


5 


NC 


NC 


P 


P 


NC 


NC 


B 


B 


NC 


NC 


P 


P 


NC 


5 


G 


A 


s 


A 


G 


A 


Q 


A 


^ 


p 


a 


P 


Q 


P 


G 


P 


G 


6 


NC 


B 


HC 


B 


NC 


P 


NC 


P 


NC 


a 


NC 


e 


NC 


P 


NC 


P 


NC 


7 


MC 


C 


NC 


P 


NC 


C 


NC 


P 


NC 


c 


NC 


p 


NC 


C 


NC 


P 


MC 


8 


a 


G 


Q 


G, 


q 


s 


(5 


<5 


D 


D 


D 


D 


D 


D 


D 


D 


P 


9 


c, 


Q 


a 


a 


D 


D 


D 


D 


15 


S 


€ 


Q 


P 


P 


p 


P 


<; 


lo 


c, 


<5 


D 


D 


5 


S 


D 


D 


G 


(5 


P 


P 


S 


G 


p 


P 


<i 


1' 


MC 


NC 


E 


E 


NC 


HC 


P 


P 


NC 


NC 


E 


E 


NC 


NC 


p 


P 


NC 


la 


Q 


D 


Q 


D 


G 


D 


« 


D 


<i 


P 


a 


P 


<5 


P 


G 


P 


G 


13 


NC 


E 


MC 


£ 


NC 


P 


NC 


P 


NC 


E 


NC 


E 


NC 


P 


NC 


P 


NC 


14 


NC 


F 


NC 


P 


NC 


F 


NC 


P 


NC 


F 


NC 


P 


NC 


F 


NC 


P 


NC 


note: nc=no conmection 



jeMc£_<2,^_e 



MSBC^ 
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.SI9I 
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20S-^>S^i!- 



107-'! >S 



207 -•4 ^ 



.5 231 



ia5-i>^Sli- 



205--=l>S 



iai4-4 >^ 



sail 



204-4 > 



5271 



ia2-4>^ 



2a2-4>S 



i0i-4>aML 



20|-<,>SUi 



08 



c^>— 



I 



5I6IA 



SSS.ISBl l23-4> 



sag I 



SA 
I9-240 



S 

^ 
^ 

^ 



SI7IA 



2S5,iaCI g.23-4> 



S2)M 



SI8IA 



SHs.isei 



l22.-4> 



.S<S2I 



12 SI9IA 



2H5,I8FI 222-4): 



.5031 



81 jSApi 



O3_S20IA 



£H5,!SJ! 



i£a-=>HlL 



19 



05 S2IIA 



2HS,I8KI 22g-4> ^'^^' 



07 S22IA 



2K5,I8MI 



19-4 > 



se&i 



09S23I A 



ZKS.ISNI zl9-^ )Sa7l 



08 



19 



13 






18 S24IA 



2iC5,i9ei iiv-^^siasi 



ISB 
I9-240 






S2SIA 



2K5,I9CI ei7-4> 



^091 



S2CIA 



2M5,I9FI 114-4^ 



Sinn 



l'^ KA 



IS sagiA 



I7AI 



15^ §eLLA_i7ci 



A 
J 9-240 



m 

^ 

^ 

^ 



-^22IA,7gl 



-ISii^lTFI 



03 sg^ I A 



OS sasiA 



07 Sl2i4lA 



09 S*7IA 



I7JI 



I7KI 



I7MI 



TNI 



■Cti. 



04 



EMS,I9GI 2l<S-4> 



SI II 



03 S2SIA 



2MS,t9HI IM-4>: 



si; 



05 S29IA 



2M5,I9JI 2l4-4;> 



SI3I 



07 S30IA 



2NS, I9MI 



l3-4> 



SI4I 



09 53IIA 



2NS>I9NI 2l3-4> 



SI5I 






HB 
J9-240 



VJ9-24 



S29IA 



2C5,I7C5 



SI0IA 



12 SIMA 



OS SI2IA 



2ES,I7ES 



2ES,I7FS 



2ES,I7J5 



OS SI3IA 



•2ES,I7K5 



07 SI4IA 



2SS|I7MS 



09 SISIA 



2GS,I7NS 



REVISIONS 



T^ 



T" 



T 



1 1 

ADD£ji Sr^Af-' moAJl P/A/ 9 {/&/^'i To 



OL\/\^i} \4^Dl \t/iS \lZ-2&-St\P.ot IX 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



E.JOHNSON 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



PERKrN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



NOTES I. STRAPPINS IS SHOWN FOR AN ALL LOCAL MEMORY SrSTEM, NO SHARED MEMORY. 
SEE TABLE 1 FOR LOCAL/SHARED MEMORY STRAPPINS. 



M 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



TITLE 



SCHEMATIC 
CPU-C 



LOCAL/ SHARED MEMORY 
DETECTIOW 



TASK OB'jrc 



DWG 35-769 ROI 
1 B- 



D08 



SHT 
13 -zs 



NOTES 



ai5-5> 



CAMA<a 



'4H6-! 



Z-Pd, 



L0Ct6l 



MARII^I 



ZF9 



2sa 



2H^ 



L0CI7I 



MARI7I 



Lociei 



MAR 181 



LOCI'?! 



MARI«>I 



LocagJi 



2. 62. 



2&2 



2JZ 
2K9 



2JS 



MARsai 



L0C2II 



MARZII 



LOCZ2I 



MARE2I 



LOC23I 



MAR 23' 



ZK9 
2J2 

2K9 
2L2 
2M9 

ZL2 



L0C24I 



MAR24I 



LOCZ.SI 



MAR2SI 



LOCZfel 



MARZ-fcl 



LOC27I 



>^ARZ.7I 



2M9 
2L2 
2M9 
2L2 
2M9 



LOC 281 



MAR 281 



1-0(1291 



MAR 2^1 



LOC3*l 



MAR'S*! 



2N2 



MAR31I 



CAQPIftj^ 



I&6I 



02 
03 
05 

II 
IP 

M 



13 



Ol 



lA ^^^ 

^'^IVotS 2Y 
28 2Tor 
MUX 

3Y 



3A 

3B 

4A 

■<IY 

16 ENS [^ 

CT 



04 



07 



09 



J' 



SEL. 

2IE 
19-04,5 
g. TO i MUX 



ENB [a 



07 



09 



Ol 



SEL 

22C 

l9-0<iS 
2ro I MUX 



04 



07 



12 



ENB [a" 



02 
03 
05 
0£ 
II 
IP 
14 
13 



lo! 



SEL 

2IC 

ll-OiiS 

2TOI MUX 



04 



09 



03 



I5J5 



FPACLKI 



PAIil 



2QA8,I2F3, 
9H6 



PA 171 



-20A8,I2F3,9H7 



PAI8I 



20A8,I2'S3,"'H7 



PA 191 



-20A8,I2S3,9H7 



PA20I 



20J3,I2JI, 
9G8 



-20J3,I2G7 



PA22I 



20J3,I2H7 



■ 2QJ-4, I2H7 



PAZ4I 



20J5,12<.7 



PAZ5I 



20J5,I2IC7 



PA2&I zoj^jzL? 



PA 27 1 



■20J(i,l2L7 



f „.- 



r/^t^oi 



20J7,I2L7 



PA 29 1 



20J8,I2L7 



PABgl ^^,g,7M7 



ENB f^ T PA3n zo JS, I2M7 



04 



OS 



13 



M 



18 



Ol 




(I— |en_ 



II— |en 




20 E 



^ 




EN 

L 






ii-lsL 



— jF* 



OCT F/P |o 



OS 



0(^ 



12 



\G 



19 



PAsai 



<M5-5 




fpaici 



■ 15FI 



FPAI7I 



I5FI 



ISFl 



FPAzai 



FPA2II 



isei 



FPAZ21 



FPA23I 



0£ 


FPA24I 


OS 


FPA251 


06 


FFA2<il 


09 


FPA27I 


12 


FPA281 


15 


FPA29I 


16 


FPA3<J>1 


19 


FPA31I 



I5JI 



15JI 



ISKI 



ISICI 



I5LI 



I5L.1 



ISMI 



REVISIONS 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .Xt.03 
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